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Railway, Fuel & Traveling ‘Engineers’ 
ssn.: 


Papers: 
nderson, G. E., Locomotive fuel oil 
Ballman, H. C., Co-ordination in 
control ut railroad smoke 
Benton, E. D., Coal characteristics 
and performance of road locomo- 
tives 
Fortnev, W. H., Instructing crews 
in Diesel locomotive operation ... 
Glass, A. H., Education of steam en- 
gine crews 
Mueller, George A., Maintenance of 
new equipment 
Quarles, P. A., Controlling trains 
with dynamic brake 
Stewart, M. G., Diesel-electric yard 
operation ...... 
Tompkins, A. Ga Water treatment 
and fuel savin 
Webb, R. G., "Braking high-speed 
passenger trains 
Williamson, R. A., Gas-turbine- elec- 
tric locomotives 


Reports 
buse of Diesel locomotives ... 
Handling freight trains with Diesel 
locomotives .................... 
Smith, T. Duff, dies | 
Registration 
Cornell- Dubilier Electric Corp., Vibrator Con- 
vertors 
Corrosion, Truck side frames "weakened by.. 
Costs: aintenance: vs. locomotive perform- 


tested 
Couplers report (Mech. Div.) 
Coupling, Flexible, Non-lubricated, Falk Corp. 
Coupling, Unloading, Tank car, Atlantic 
Metal Hose Co, Inc. .. .............. 
Crane, Jib, Radius and loading ср in- 
creased (G.M.&O.) 
Crane Packing Co., 


matetidb.| ан ааа rie 
Crane Packing Company, Lapping machine. 
Cranes, Hoist-type, Whitin’ Corporation. . 
Crankcase explosions, Diesel, Preventing 
Crossheads, Aluminum, Retinning ores 
Crystal Research Laboratories, Deionizer for 

battery water _.............,........ 


Cummins Engine Company, Inc., Diesel-elec- 
tric generator units 
Cumming Engine Co., Inc., Fuel injection 


Cylinder liners: 
come apart ..................... я 
Cylinder liners, Diesel, тоноп of, by 
F. N. Speller and F. L. LaQue...... . 


D 


Davies, George M.: 
Steam locomotive boiler questions and 
answers 45, 99, 158*, 224, 355, 412, 
Steam locomotive practice questions 
and answers 100, 223, 411, 
Degreasor, Vapor, Circo Products Co. : 


664 


665 
669 


663 
445 


687 
681 


754* 


594 
549* 


Degreasor, Vapor, Detrex Corp. (Lehigh). 20* 
Degreasor, Vapor, in electric shop ( (CRI - 
262 
Deionizer for battery water, Crystal Research 
Laboratories _........_................ 166* 
Delaney, John P., Alco-G.E. dual purpose 
Diesel — ............ eee 739* 


Diesel 


Delaware, Lackawanna & “Western, 
shop at Scranton ................. 
Denver & Rio Grande Western: 
Fuel from oil shale 
Icing facilities, Refrigerator car 
Maintenance of converter governors in 


radio service esd gn Ohta) a Si cage 398° 
Radiators, Diesel, Spray cooling ..., 525 
Беан апі thar causes, by P. J. i 
TEER ОУ 34 
Despatch Sho S, Inc.: : 
Axle loader .............. eese 394* 
Belt, Conveyor, for removing scrap iron 556* 
'abooses, Bay Window ............... 195* 
Cleaning axles by flame and wire brush 217° 
Crahe hook for heavy car repairs ..... 406* 
Gantry, Simplified, for side stake welding 404° 
Riveter, Squeeze, converted for shop m 
leer ANT RT E 5 
Squecié riveter for diagonal braces ... 404° 
Detrex Corp., Vapor degreasor (Lehigh) .. 20* 
Device for applying locomotive driving 
springs (Wabash) — ........... 220* 
Device for protecting standing Diesels (S. P.) 570* 
Device, Pneumatic-hydraulic, for straighten- 
ing center sills —.. .... sss ee. 164* 
Diamonds and Tools, Inc, Blade Tips .. 359* 
Diamonds and Tools, Inc., Tips foe lathe 
[jl m 295* 
Die foundry, | Zine alloy, Chambersburg | En- 
gineering Co. 111 
Hen head for valve seat rings, Landis Machine 
Sd Pula «Жал Rute ууй ык. ctae aman Mek 209* 
Diescl club, Personnel. (C. &E. IJ 68s 150$ 
Diesel engines: 

d testing of (L.M.O.A.) .......... 147* 
Repairing (Southern) ..... ЕОНИ EAD? 
Starting requirements for, by F. H. 

Brehob  ...... 2s. 381 

Diesel hand stand, “Safe-N- Ezy”, ' Paxton 

Paxton Diesel Enginecring Co. 167* 
Diesels, Cleaning, Procedure for (GM. &0.) 575* 
Di Liberti, E., Arc welding in railroad car 

shops (A.W.S) | ........ eee 407* 
Dodge Manufacturing. Corp., Machinist vice 531* 
Draft gear application (L.&N.) ............ 217* 
Draft gears report (Mech. Div. ОТЕТ 436* 
Drop tables, Steam and Diesel 22. ....... 4618 
Dumper, Car, for pulpwood freight car 

(Magor Car Corp) ..... Wf ito) “awsome 

E 

Eastern Car Foremen’s Association (see 

Clubs & Associations) 
Economy, Coal, A slump іп ......... ..... 591% 


Edison Electric Institute, Railroad ‘electrifi- 
cation research program 
Electracer, Circuit tracing device 
ington Terminal Co. 
Electric heating (Elec. Sec.) 
Electric Storage Battery Co., 
battery tra 
Electric Tachometer Corp., Electric tacho- 
meter 


Electrical associations expansion problems .. 338 
Electrical equipment: 
Car report (Elec Sec.) ............ 631 
Cleaning, hy D. E. Stafford ..... 516* 
Installing in Diesel shop (St. L.-S. Fc 528* 
Rotating, for gas-turbine loco., by О. 

Colo. ^u а Ie ON ЬЫ 337* 
Electrolysis report (Elec. Sec.) ........_... 622 
n wi sound probe, Compo-Tex  Com- 1108 
Electroplating of wearing parts, "by T. R. 

Boggéss ^0 o us e Poi faa eee dew 333* 
Elgin. "Joliet & Eastern: 
Cars, Gondola, Composite, Rebuilt 39* 
Platform, Side, for Diesel repairs ... 220* 
Reservoir, Air, Device for facilitating 
removal of ................ sse 42* 
Straightening lever arrangement for 
freight car bentup top angles ...... 37* 
Engine performance, Automatic instruments 
test, by J. Albin .............. 72* 
Engine recorder, Switching locomotive, Valve 
Pilot Corp. oars ess RR 52 
Equipment supply ................. ..... 275$ 
Equitable Life Assurance Sonet Freight 
CAPS а.а kenne pus "t 296 
Erie: 
Bearing puller and ram for Diesel 

locomotive ................. ..... 43* 

Diesel facilities ............ 600 

Sealed-beam headlights for Diesel 207* 

Skids, Battery-handling .............. 22* 

Tester, Stroboscopic speedometer ...... 138* 
Expenses, Operating: Times Do Change! .. 94$ 
Explosions, Crankcase, Diesel, Preventing . 463* 
Extinguishers, Fire: 

Carbon dioxide, ^ American. LaFrance- 

Foamite Corp.  .... ..... s see 759 

Dry chemical, Ansul Chemical Co. 228* 


Dry chemical, C.O Two Fire Equipment 
"o. dou uh EIS Ke Oe TRU CA ЖО BOUE. AIEO d Peu RETE S 


* Illustrated article: § editorial; t communication 


F 
Fairbanks, Morse 


& Co.: 
1,600-2,400-hp. “Consolidation” Diesels.. 314* 
Belt-driven generators . .......... ; 10* 
Nozzle, Sand, Diesel........... ..... 62* 
Falk Corp., Airflex coupling..... 415* 
Fan blades, Motor, Reenforcing, by C. F. 
Steinbrink ....._......... 0.00 eee 140* 
Fans, Circulating, Preco, Repairing. mr 103* 
Farr Co., Air filter washer and oiler.... 757* 
Fauerhach, W. F., Seasoning of Diesel-elec- 
tric traction motor commutators.. ....... 28 
Feedwater, Treatment of, for locomotive steam 
heat boilers (M.B.M.A.) ............... 664 
Ferrules, Brass, for joining acetylene hoses. 164“ 
Filter, Diesel oil, Walker Manufacturing 55 
(MS cS 228* 
Filter elements, Fuel oil, “Morrow Filter Co. 167 
Filter, oil, adapters, Morrow Filter Co. Inc. 111* 
Filtering material, Oil, Hiltex, Hilliard 
Corp: ceo ants OES 168 
Firchoxes, Locomotive, Oil and coal burning 
(М.В.М.А.) ............... 668 
Fire-control, Permanent, for Diesel locomo- 
tive, American-La France-Foamite Corp... 49* 
Fire extinguisher, Carbon dioxide, American- 
La France-Foamite Corp. 759 
Fitting, Unloading, Tank car, “Mead Cornell 
& Company .........e eee 169* 
Flame control, Wheelco Instuments Company 169” 
Flanges. Center sill, Tool for bending...... 726* 
Flooring, Car, Plastic, Westvaco Chemical 
СӨР. (oo. eee а н ДЕА eX 611* 
Flooring, Freight car, Armco Steel Corp. 530* 
Flooring, Nailable steel, for box cars, Great 
Lakes Steel Corporation . . EE 291* 
Florida East Coast Railway, Traction motor 
maintenance . ...... T Sa pea DEIA 393” 
Flue reconditioning, Mechanized (Nickel 
Platé): сулууу» ык ША сй зор аа 573* 
Forbes, S. Guy, Seasoning of Diesel.electric 
traction motor commutators.............. 28 
Fortney, W. H., Instructing crews in Diesel 
locomotive operation (R.F.&T.E.A.)....... 674 
Frames, Truck side, weakened by corrosion. 726* 
Friend, Ташев E., appointed asst. director 
(Т.С.С: HAMM CONDE M CU ТУП 173 
Fuel: 
Coal: 
Economy, A slump іп.............. 581§ 
Gas ‘turbine... уе» ee oie eee 245° 
Pulverized, for experimental gas tur- 
il bitte non E ee Lae eee TE 54 
il: 
Fuel from oil shale (D.&R.G.W.).... 600 
Locomotive (R.F.&T.E.A)........ 687 
Fuel saving and water treatment (R.F.&T. 
DOA) cae Beats CAE MC SES NI BAS pedit 685 
G 
Gannet H. 
Welin alumini and cast iron parts 
MWS E E a aia 153* 
welding stainless steel car members ... 163" 
Gantry, Sim ifed, for side stake welding, 
Despatch Bc UNO ots 404* 
Gasket for 288 таке flange unions, Gustin- 
Bacon Manufacturing Company — ........ 599° 
Gauss, Joseph H., Alco-G.E. dual ригрозе 
HOSED. MC 739* 
Gear ratio vs. tractive force............... 343° 
Gears, Draft (see Draft gears) 
Gearturbines, Type E, Westinghouse Electric 
Corp uns ЛД ы eta KO на S 168* 
General American-Evans Co.: 
Box: cats veo ees cr ays e se or gni 298 
GAEX 50-ton box CATS. a eames ee de 309° 
General American iL ranipartatión Corp., 
Gondola cars (U.P.) ... .............. 564° 
General Electric Co.: А 
.600-hp. dual purpose road freight 
Diesel (Alco.) |... .......... sse 739* 
1,600-hp. road switcher............... 507° 
Battery- charging equipment ......... . 465° 
Cable, Heating, Electric.............. 32 
Diesel-electric switching locomotive, 
25 tons c ee wet eur tes ortus gt eee 23* 
Gas turbine electric locomotive, Control 
system for (А.Т.Е.Е.).............. 76* 
Gas-turbine-electric locomotive tests.... 172 
Lamp for bare-bulb fixtures.......... 531° 
Lamps, Fluorescent, DR phosphoir.. 231* 
“More Power to America" train...... 326* 
Motor, Single-phase, SCR ............ 597* 
Motors, Capacitor, Single-phase........ 227° 
Oil-resistant wire ..... .............. 772 
Questions and answers, Diesel-electric. .593, 752 
potlight, Long гапве................ 110* 
Spotlight, Reflector .................. 292* 
Wattmeter, Hook-on ................. 533* 
Welder, A.c., Silicone-insulated ....... 532* 
Welders, Arc, D.C., Engine-driven...... 168* 
General Steel Castings Corp., Commonwealth 
B-X car truck ...... sees ....... Ы 
Generator units, Diesel-electrie, Cummins 
Engine Company, Inc. .................. * 
Generators: 
Belt-driven, Fairbanks, Morse H poi: 610* 
Diesel- and axle-driven (C.R.L&P.).... 342* 
Diesel locomotive, Performance of, by 
C. A. Atwell .. ............... 385* 458* 
Double armature, D.c., for gas шгыле 
locomotive (Westinghouse) . 4* 


Giddi & Enn , Máshine Tool Co., Car 
wheel boring tool ...... . ........... 
Glaiber, G. 58 Pole handling of batteries 
IM) os dee outs кы ble Gea! and eae 
Glass, A. H., Education of steam омей 
скезй5. уу гиже кыы АЙ RU RU A LE rd 


Gould-N ational Batteries, Inc., 
for batteries 
Government: 
Interstate Commerce Commission: 
Diesel brake rule revisal........ 
Bureau of Locomotive Ins tion: 
Friend, James appointed assis- 
tant director 


Bureau of Service, Bad-order reports, 
Freight Car ................... 

U. S. Department of Labor, Bureau of 

tatistics, Report: on equipment 


Governors, 


rip track Aui: еы бее кке s um Баа ГА 
Grant, L. E. Welded box 

CAZES.) eios n cues SA DERE n каза SS 
Gravenstuk, George, Order car selection ... 
Great Lakes Steel Corporation, Nailable 

steel flooring ..................... 
Grent Northern Paper Co., Pulpwood freight 


Grille ‘controls, Barber-Colman Company 


Grinder, Car parts, with traveling ЖоК 
table (NYC) eed Aten eee uses 
Grinders, Car axle, Ci ncinnati Grinders, 


nc. 
Grinders (see Machine tools) 
Gulf, Mobile & Ohio: 
C. car inspection fesults acutus 
Cleanin Diesels, Procedure for 
Crane, Jib, Radius and loading capacity 
increased . 
Gustin-Bacon Manufacturing ‘Company, Gasket 
for air brake flanged unions 


H 


Haas Ice and Cold Storage Co., 
for refrigerator cars .. 

Haddad, L. B., A.c. motor-alternator power 
for passenger. cars 

Hammer control, Chambersburg Engineering 
Qu. Lyle ly Rd EAEE 

Hangers, Lowering, Unit packages for. 


Icing 


Hartmann, E. Ge Aluminum alloy in car 
construction _.... ........... .......... 

Hauser, С. B. Aluminum ailoy їп car 
construction ...  ....... 

Hsadlighung, Sealed beam, by Н. H. Helm- 
Fight: orrs or Лар МЕ Озу aAa A 

Heat exchanger, Tube bundle, Young Radi- 
ator Co. ....... . 

Heat, Steam, requirements on Passenger 
equipment (M.B.M.A.) ............. 

Heaters: 


c Locomotive, Kvsor Heater Company 


oolant, for Diesel locomotive, Anchor 
Сеат Products, Inc. ... . . : 
Hot-water, for Diesel engines, Vapor 


Heating Corporation . 
Induction, and mechanical “puller (5; Р.) 
Heating: 
Automatic, for bending beams 
Automatic, for small buildings (Monon) 
Car, Passenger, Radiant zu 
Car, Passenger (V: anor. Hu. 
Pullman-Stand.) : 
Electric (Elec. Sec.) 
Heating equipment: 
Boilers, Waste heat, for gas -turbine 
locomotives (Babcock and сох) . 
Cable, Electric, Cleveland Union Тег- 
minal (Gen. Elec.) DUM 
for de-icing Diesely (Scheu Products 
Co., Ltd.) 
Steam, Vapor, "Maintenance of (North- 
west Carmen's Assn.) . 
Helmbright, H. H., Sealed beam head- 
lighting ......_........ 
Hewing, H. L., Car inspectors work at Chi- 
cago Terminals . . 
Hibbard, L. J- Rectifier type motive power 
(ALEEN co зу. уу aeiee 
Hilliard Corp., Hiltex oil- filtering material. 
Hobart Brothers Co.: 
A.c. transformer welders 
Remote control for welders............ 


Сог. 


Hogan, P. J., Derailments—and their causes 
Hoist, Electric, Chain-type, Yale & Towne 
g. Co. pada dee елый {ые E e A ДЫ 
Hoists, Electric ‘chain, ene ates Corporation 
Holder, Blueprint, p dis 
Holder, Electrode, Insulated, Lincoln’ "Elec. 
pl gs MINI NEM 
Holder, Hand, for cleaning glands and 
couplings ^... meon ee hatha ёлы Йаз 


Нон. Stencil, for metal signs, by W. E. 


Abbott ..... 

pat Boiler, Tolerances for reaming...... 
olland Со., A-7-A snubber spring. 

Hood Respirator, American tical Co.. 

Hook ang hammer, Combination (Nickle 


327, 


Hook, Hane for heavy car repairs, Despatch 


Shops рыу ds la erage hah, PRA 406° 
Hooks Жо" ‘holding chuck jaws............ $72° 
Horn, Air, Chime-tone, Leslie Co. ........ 414° 

ose 

Cleaning, Locomotive, Lee Rubber & 
Tire Corp... os bes egw te . 468 
Cleaning (see Cleaning equipment) 
Flexible, Corrosion resistant, Chicago 
Metal Hose Со. ...... ............. 294 
Huber, J., solderless terminals . 208* 
Huck Manufacturing Co., Heavy duty blind 

TlVetiS--4c E colunt A Cama s NEUSS 169° 
Hunt-Spiller Manufacturing ` Corp., Three- 

piece piston ring. : 61* 
Hydrometer and thermometer maintenance. 86* 

I 
Ice plant for refrigerator cars (K.C.S.).. 36* 
Icin facilities, Car, Refrigerator (De Saat 
OON аана ае С УК РИЛЕТ С 4 
Illinois Central: 
Air brake parts lifter. Я 216* 
Building hopper cars at “Centralia Р 161* 
Containers, Shipping, for Waukesha ice 
engine units VO s. e рн И zd 738* 
Jig for train line welding.............. 107* 
Illumination report (Elec. Ѕес.).......... 622 
Indicators: 
Strain, Battery- powered, Baldwin Loco- 
motive Works . 415* 
Tin content, for solder, Wheelco Tnstru- 
ments Co. ............. 611* 
Wheel-slide, and control, King, Spring 
Packing Corp. . .... _.... 48* 
Industrial Products Co., Extension 071 5735 
Injector testing procedure (C. .&N. №); зрее 749* 
Inspection, Car, A. & C., results.. ...... 3478 
Insulating materials report (Elec. Sec.)... 618 
Interchange rules (see Rules, Interchange) 
Intercoolers for air compressors, Wilson Engi- 
neering Corp. 108° 
Irvington V. arnish & Insulator Со, “Insulating 

varnish, so. ee dukes Кузе» РЫГЫ 531 
Jig С Calibration, for torque wrenches (A.T& E 
Jigs к. соппесїїп гойв (B.&O.) ......... 278° 
Jones & Lamson Machine Co., Turret lathe 

accessory |... esee em eee 294* 
Jones, Loren, Commutator soldéring........ 453° 

K 
Kansas City Southern, Icing plant for refrig- 

Craton (Cans: Lo sve so vA SA dr ise ЕР 36* 
Kearney & Trecker Corp, Knee type milling 

machine ............. vessels 756* 
Kelly, E., Seasoning of Diesel-electric 

traction motor commutators ............ 30 
Kennametal, Inc., LRT roll.turner ........ 166° 
Kerr, Charles, Jr., 4,000-hp. gas turbine 

passenger locomotives. ....... p 1° 
King Machine Tool Div., American Steel 

Foundries, Vertical boring mill .......... 108* 
Kutlik, John, C.C.I. Bureau inspection...... 289 
Kysor Heater Company, Locomotive cab 

eater. |i AL e xn Sita he RARE. 291* 

L 
Ladle, Melting, Unique Mfg. Co. ............ 295* 
Lamps (see ighting equipment) . 
Landis | Machine. Co., Automatic nipple 

threading machine .................... 758* 
Landis Machine Co., Die head for valve 

seat rings. scene e ee wee 229* 
Landis Tool Co., Cylindrical grinding ma- 

CHINES epeo у soe ev etus жж RESA 534* 
Lapping machine (see Machine tools) 
ape F. L., Corrosion of Diesel cylinder 

пега, ао teri et igh Da et 258* 
Lathe accessory, Turret, Jones & Lamson 

Machine Со. .......................... 294* 
Lathe center tips, Diamonds and Tools, Inc. 295* 
Lathe (see Machine Tools) 

Layne: -Held Corp., In-R-Tool workholding soos 
LeBlond, R. K.: 
20-in. hollow- -spindle lathe............. 166* 
Heavy-duty engine lathe.. . $32* 
Lathe, Automatic, Highspeed 51° 
Lathe, Engine, Heavy-duty....... . 229° 
Lee, Elijah, Outbound freight inspection: А 288 
Lee Rubber & Tire Согр., Republic Rubber 

Div., Hose for cleaning steam locos. .... 230 
Lehigh Men Vapor degreaser (Deterex 

Corp.)- 7 eon nre ee nd qoem 20* 
Leslie. Co. Chime-tone air horn.......... 414* 
Level, Aligning, Erecision, Bullard Co. .... 50* 
Level ing device, Car wheel sets (N.Y.C. 556° 
Lever arrangement, Siriighrening, for freight- 

car bent-up top angles (E. Е) КИ E 37* 
Light stand, Portable, by W. E Abbott.. 525* 


* Illustrated article; $ editorial; { communication 


Lighting: 
Enginehouse. d Fluorescent et Ү.С. 
Headlight, Sealed beam, by 
bright. oa ireren enata УА А? 
Ligbting equipment: 
Floorlight, ^ Suspension device for, 
Thompson Electric Company........ 533* 
Lamps 
Bare-bulb fixtures, General Electric 531" 
Fluorescent, DR phosphor (G.E.).. 231* 
Luminaries, Fluorescent, Westing- 
house Electric Согр. ланса; 14* 


Trouble, Flex Lite, Aero- Motive Man- 


ufacturing Co. dowd epe A Pet 52* 
Mounts, 'eatherproof, for  sealed- 
beam lamps, Magni-Lite, lnc. ... 758° 
Headlights, sealed beam (Erie) 207* 
Spotlig a Long range, General Elec- 
їс. Cor Oorts а Sievers to Geese tones 110° 
Stich Reflector (G.E.) ....... 292* 
Lima Electric Co., Tyne R3C gearshift 
drive ........... Varios an a pasar es 359* 
Lima: Hamilton Corp.: 
500-hp. switcher (Pennsylvania) HUS 371* 
2900 plows, Rotary.................. 131° 
Lincoln Electric Co.: 
Electrode holder . ....... 414* 
Fleetwelder arc welder........... 532° 
Hidden arc welding............. 613° 
Loader, Axle (Despatch Shops, Inc) 349* 
Loading, Lumber, report (Mech. Div.)...... 444 
Loading rules (see Rules, Loading) 
Locomotive: 
Construction report (A.A.R.) .. .... 428 
Diesel: 


Heating equipment for de-icing (Scheu 
Products Co., Ltd.) 97* 
Maintenance, Mechanical (L.M.O.A.) 50. 


The one-hoss shay ................ 

Traction motors (see Motors, Traction) 

Questions and answers (Alco- 
С.Е) era tie DEAE 752 


Questions and answers (Chicago Rail- 


road Diesel Club) 
47, 160, 225, 280, 354, 410 
Road troubles, by F. É. Stubbs...... 277 


Gas-turbine: 


Coal burning at Dunkirk, by J. 1. 
Жен: е v eek hts bee 245* 
Control system for (A.LE.E.)...... 76*, 93$ 
Tested at Dunkirk................. 54° 
Steam, reatum. Improving, N. & W. 
(MOAN) эу mese Ry eL en lic 
Locomotive ы. саг practices in transition.. 4818 
Locomotive practice questions and answers, by 
George M. Davies: 
Alloys, Aluminum, Use of............ 411 
Ash pans, Self-cleaning............... 101 
Axles cracked in journals............ 594 
Bearing, Capacity оЁ................ 100 
Brake shoes with inserts.............. 223 
Cab handrails, Requirements for...... 223 
Crossheads, Aluminum, Retinning...... 594 
Curtains, Cam, Тмо-ріесе............ 595 
Freight locomotives converted to oil, 
Safety requirements for............ 223 
Hand holds, Dhen to use . va . 594 
Lubricators, Driving box.............. 595 
Netting, Front end ......... 411 
Nozzles, Exhaust ............ 595 
Numbers, Locomotives, Duplicat 594 
Recorder, Speed, location 223 
Screw thread, Type of. 100 
Springs, Locomotive, Work g 'load of 100 
Steel, .Carbon, What is 594 
Threads, Screw е 411 
Tolerances, Shrinking | 595 
T.ocomotives : 
Diesel- do 
-hp. road switcher (Alco-G.E.).. 507* 
1, 4600-2,400-hp., ''Consolidation," Fair- 
anks-Morse ..................... 314* 
2,500-hp. switcher (Penn.-Lima- 
Hamilton) _...................... 371* 
4,500-hp. “More Power to America 
(GEJ elo cem UE e died 326* 
Abuse of (R.F.&T.E.A.)............ 679 


Road freight, Dual purpose, 1,600-hp. 
(Alse-G.E) ..................... 739* 
Standard line (Baldwin-Westinghouse) 566° 
Gas-turbine: 


Ten (R. FT. ГА) ecu: . 673 
assenger, 4,000-| (Westinghouse 1* 
Tests (Alco) ess ive. ce 172 
Locomotives, Didi Statistics of 
molt HL pie жы» # Оу акк ЖК АО 379 
(MLB SGA eee ha veoh Ge ed ete У 665 
е ee preparation of, for storage 
otives, Road, Coal characteristics of 
(REAT.EA) с. .................. 683 
otives, Su Storing for emergency. 210$ 
Louisville & Nashville: 
Draft gear application ............... 217" 
Tool for draft key retainer locks...... 164* 
Lubrication; Car and locomotive (Mech. 
РРО Оу nu att ea a 
Lubrication processes, Dry,  Impregnated, 
Pyrene Manufacturing Со. .............. 598° 
Lubricators, Driving box ................ 595 
Lumber loading (Mech. Div.) ............ 444 
Lundy, E. A. Company, Diesel locomotive 
water cooler _.......................... 597° 
Lunkenheimer Co., Seat-ring wrenches 16? 


м 


Machine, Assembly, Hose line, Aeroquip 

Corp. аана eee ett 611* 

Machine tools: 
Boring mill, Diesel wheel, King Machine 
Division .......... ees 467* 
Boring mill, Vertical, King Machine Tool 
Di А Oe rte and dor DOE Y 108* 
Grinders: 
Cylindrical, Landis Tool Co. ........ 534* 
Drill, Bench type, Consolidated Ma- 
chine Tool ot уара 533* 
Gap table, Cincinnati Grinders, Inc.. 598° 
Lapping machine, Self-conditioning, Crane 
nied Co а eese is 
‘Automatic, High S , R. K. LeBlond 
Machine Tool Co. .......... t 
Engine, Heavy-duty, R. K. LeBlond 
Machine Tool Co. ............ 229*, 532* 
Geared head, Long bed, American 5291 
Foundries ........_........ 
Hollow-spindle, 20-in. R. К. LeBlond 
Machine Tool Co. .............. 66* 
Milling: 
Knee-type, Model CK, Kearney & 
DE. a cs Pa eh anes DEA Sak esit e gebe 756° 
Plain and universal, 3MI, Cincinnati 
Milling Machine Со, M PER 293* 
Punch, Multiple, Air activated, Beatty 
Machine & Mfg. Co. .............. * 
Shaper, Traveling, Cincinnati Shaper Co. 52” 
Threading machine, Automatic nipple, 
Landis Machine Co. .............. 758° 
Machine fos we shop equipment, Diesel 

shop (D.L&W.) ................. 500* 
Machine tools 1 Hor Diesel loco. parts reclama- 

tion (L.M.O.A.) ................ 96* 
Machine tools, йг, Savings derived from.. 211$ 
Magnaflux Corporation, Axles-cleaning ma- 

Chine. saone а reet калка каЙ Rie F 466* 
Magnetizer for wheel inspection (S.P.).. 273* 
Magni-Lite, Inc., Weatherproof mounts for 

sealed-beam lamps . ... .... 20. 758* 
Magnus Chemical Co., Free production test 

cleaning service 0...0... Т» уйул 51* 
Magor Car Corporation, Pulpwood freight саг 251° 
Mahon, R. C. Company, Filter cleaning 

equipment for air conditioned coaches. 229* 
Manning, Maxwell & Moore. Inc.. Hydraulic- 
ally operated drop tables ................ 596* 
Marker, Wire, for high temperatures; West- 

ern Lithograph Co. ....... 756* 
Materials, Railway, Testing, by R. E. ` Cough- 

luno мыш дао cee Ae Usi ad ed an aa que 330* 
McGreevy, м. Coach yard inspection.. 290 
Mead Cornell È Company, Tank car unload- 

ing fitting .....................++..+.. 169* 
Mechanical efficers, Future ............_... 35$ 
Mechanics Engineering Company, Bar-Lok 

work-holding units .................... 357* 
Merrill, Brothers, Adjusta-Clamp lifting clamp 415* 
Meters: 

Ampere: -hour, for crane truck ......... 451* 

Fuel, Rotary, Ralph N. Brodie Co. ..... 358* 

Rotary, High-speed, Bowser, Inc. ...... 468* 
Midwest Power Conference, Gas Turbine at 

Dunkirk, by John I. Yellott .......... 245* 
Mileage: Should it be stretched out? ...... 4018 
Milling machine (see Machine Tools) 

Milling table, Indexing: Chicago Tool and En- 

gineering 1 кага hes d ай кил RARE ш ae A 61 
Miner, W. H., V Inc: „ Truck spring snubber.. 294° 
Minnesota Mining and Manufacturing Co., 

Insulating tape ........................ 51* 
Mitchell, Е. K.; 

Attractin ng and and holding engineering gradu- 
ates ( EL unser io iier e NASA E da , 35$ 
Suggestions М. eliminating hot boxes 38 

Monorail materials-handling sygtem, Tram- 

beam, Whiting Corp. .................. 358* 
Moore, В. L., Aluminum alloy in car con- 

struction ck vete durs aree errr 717* 
Morris, James ^E. Maintenance of Vapor 

steam heating equipment Aad ЫЫ кр bathe 41 
Morrow Filter Co., Fuel oil filter elements.. 167 
Morrow Filter Co., Oil filter adapters .... 111* 
Motive power: It's 'almost never as bad as it 

МӘК суу езеж» eot idet e ваа OUI Res at ae 4628 
Motive power, Steam, Utilization of, Improv- 

ing (L.M.O.A.)) м$ хут trenek 11* 
Motor alternator,MG-19, A.c., for passenger E 
Motor Generator Corp. Charger for truck 

battérieà oun er sperme АЛ 755* 
Motor, Traction, Axle-mounted: If sufficiently 

fObust isses eie Sa oe pese d 750$ 
Motors: 

and controls (Elec, Sec) ............ 624* 
id , Life-Line, Westinghouse iiis 
Gearshift ve. Type R3C, Lima Elec- 
ifle Qe сыы ri veda eee rx 359* 
Traction: 
&nd generator maintenance (L.M. 
iy Leyes Кыл Mee ee to od 87, 935 
Arcing, ап and burning corrected, by 
Steinbrink .............. 85* 
шене wedges, Removing, by 
cod Ее Т 5924 
BO Тоз Лу: ooo c geese ined es 
Maintenance (Florida East KTAS 395 
Maintenance — practices 
НТО Ре 586% 
Mixing, Portable, Aro Equipment Com 230* 


Motors—(Continued) 


Single-phase capacitor (General Elec- 


fle) T sec ETES T 227" 
Single. phase, SCR, General Electric Co. 597* 
Mat-O-Trol adjustable-speed drive for small 
motors, Westinghouse Electric Corp. .. 51° 
Mounts, Weatherproof, Sealed-beam lamps, 
Magni- Lité, Inc; eee ОСЫ 758" 
Muncie Gear Works, Inc., Portable pipe 
threader: ео een dele КЫЛ 294* 
Munger, Н. P., Dr., Air-pollution research 
director e Si Hue rr E ee 
Mutual Engineering Service Co., Safety 
shield for welding work . ............. 756* 
N 
Nathan Manufacturing Co., Airchime whistle 413* 
National Association of Corrosion Engineers 
(see Clubs & Associations) 
National Carbon Co., Inc. Graphite wheel 
flange lubricating rods .............. 111. 
National Electric Coil Co., Induction pinion’ 
heater ЕОНИ REN aera 109* 
National Exposition of Power and Mechanical 
Engineer, Program .................... 69 
National Production Authority, Freight-car 
program M Groen кк EREE T SA 60 
New York Central: 
Apprentices, Technical, Methods of hir- 
ing and training (A.S.M EN 16 
Batteries, Handling of, with pallets ` ... 269° 
Bench for cleaning cylind Ors. 22. уа 351* 
Cabooses, Bay window ...... оле: 194* 
Device for grinding chuck jaws ....... 405* 
Device for leveling carwheel sets 556* 
Grinder, Car parts, with traveling work 
table EC CORRIERE RS S 352* 
Instructing crews in Diesel locomotive 
operation (R.F.&T.E.A.) ........... 674 
Lighting, УКА Fluorescent | 198* 
Meter, Ampere-hour (for crane truck. 451* 
Multiple-unit cars, Air-conditioned (St. 
Louis Car Co.) ................. ... S89* 
Şpring d depressor, Passenger car ...... 353° 
heel shop at Beech Grove .......... 482° 
New York, Chicago & St. Louis 
Flue reconditioning, Mechanized ...... 573* 
Hook and hammer, combination ...... 406* 
Riveter, Squeeze .............. 352* 
Nickel Cadmium Battery Corp., Nickel cad- 
mium battery ...... КУРГУР, Жө gee 259% 
Norfolk & Western: А 
Cars, Sleeping (Budd) .............. 6* 
Electroplating of wearing ` parts, T. R 
ORRIA узык» ку аЛа use Sw eee 333* 
Skid for handling air pumps .......... 44* 
Steam motive power utilization, Improv- 
ing. i P o E, Yo oov une не 11* 
Northern Pacific, Gas-electric motor car, 
converted to Diesel ............. . 320* 
Northwest Carmen's Assn. (see Clubs & 
Associations) 
Nozzle, Sand, Diesel, Fairbanks, Morse & 
CO Luft sites picos e EE ЫЫ КЫН aus 62* 
Nozzle, Spray, Steam generator, Vapor 
Heating Corp. o ra pS ARETE EE 227* 
Oo 
Oakite Products, uer Cleaning material for 
paint-s гау, ths, Composition No. 45... 48 
Oatley, H. B., honored .................. 469 
Oatley, Н. B? ., receives degree ..... ses tin. 1234" 
Oiler unit, Air filter, Fare С Co. EC 757* 
Oster Manufacturing Company, Die-head 
pipe threaders ....... ©. ............ 359* 
Oxweld Railroad Service Co., Metal and ar- 
gon are welder oser iana peered eee 598° 
Р 
io ae Club (see Clubs & Associa- 
tions 
Packing material, Molded, Chemlon, Crane 
Packing EAS ES OET AT EES 169 
Paget, R .R, "Mercury tube thermostats .... 400 
Paint 
for battery trays, Electric Storage Bat- 
tery Coe а а клан em tueri ows 757* 
Oil base, United Laboratories, Inc. ..... 549 
Primer, Metal, Moisture-proof, Thomson- 
Porcelite Paint Со. ................ 52 
Transformer, Westinghouse Electric Co. 759" 
Painting metallic surfaces, Swedish firm 
demonstrates... ............... 54 
Pallets for Battery. handling (N.Y.C.) ..... 269* 
Parts, Wearing, нанне of, by T. R. 
Boggess (N.&W.) ..................... 333* 
Paxton Diesel ЕЛЕЕ Co., Diesel valve 
spring depressor ...................... 110° 
Paxton Diesel Engineering Co., Safe-N- 
Ezy Diesel head stand .................. 167% 
Pennsylvania Railroad: 
2,500-hp. switcher (Lima-Hamilton).. 371° 
Diner, Twin-unit (A.C.F.)............ 265° 
Rectifier motive power equipment iit $ 
‚ 150 
Pennsylvania Salt Mfg. Co., Powdered cleaner 108 
Peronto, Fred, appointed secretary, A.A.R. 112* 


* Illustrated article; $ editorial; f communication 


Personnel: 
Apprentices, Technical, Hiring and train- 
ing (N.Y.C. 


Diesel club ( БЕЛ. 
iese locomotive crews, Instructing 
CRIBS TELA) етан 
Inspectors, ce “Work of (Car Богешеп в 5 


sn. of Chicago) . 
Shop organization, Diesel Р. L.&W. n 
Steam еп iue crews, Education 
(R.F.&T. 
Supervisors, Ê йери Selection. of 


of 


iperv Diesel, T 

Pilot, rper MER ‘One-piece. (S. P. d Vm 

En heater; In Induction” Nationa Electric 
oil. QU. oc owku eek rure t hors Seg 


Supervisors, 


Pi "à "threaders, Revolving die- head, ` Oster 
lanufacturing Company 
Piston rings, Three-piece, lunt Spiller Manu- 
facturing Corp. а... 
Platform, Side, Mor Diesel repairs (E.J. &Е.) 
Pliers, Industrial, J. Н. Williams & Co. .... 
Plows, Snow: 


Rotary, Diesel powcr for (C.B.& Q.).... 


Rotary, Lima-Hamilton Corp. 
Potter, T. W., Some wa] ys to reduce hot boxes 
Power pipe machine, Wheel cut-off, Toledo 

Pipe Threading Machine Co. 

Power plants, Gas turbine, 2,000-hp. (West- 
inghouse) 
Power supply: 

A.c. motor- dut for passenger cars, 


e . Ad... ee eee 


Electric, Rotating, for gas- turbine loco., 
by O. C. Coho.. 

"More Power to America” ‘train "(G. E.) 

Radio, Train (A.T.&S.F.)............ 


Rectifer motive power equipment n i 


E.E.) vis 
Report (Elec. `бес.).... Теб 
Press for shortening drawbars (B.&O. ). 
PER Eneumane, for draft gear repairs 
Pressed S Car Company, New car type 
tests ... 
Pressed Steel "Car Company, Unicel refrig- 
erator-box car 
Prices for labor and materials (Mech. Div.) 
Prudential Insurance Company of America, 
GAEN-DF cars .... 
Puller, Wheel bearing, ‘and ram for Diesel 
locomotives (Erie 
Pulling equipment, 
Templeton, Kenly and Co 
Pullman-Standard Car Manufacturing Co., 
Car heating вузбет..................... 
Pump, Fuel injection, Cummins Engine Co., 


euer Simplex-Jenny, 


Punch (see Machine Tools) А 

Putz, T. J., 4,000-hp. gas turbine passenger 
locomotives 

Pyrne Manufacturing Co., Electrofilm Graph- 


ite dry lubrication processes ЖЕЛЕКЧЕ 

Quarles, P. А., Controlling: у таш» with 

dynamic brake (R.F.&T.E.ÀA.) .......... 
R 

Rack for holding boring bars....... .... 

Rack for holding templates.............. 


Radiators; Diesel, Spray cooling of (D.&R. 


) 
Radio Frequency Laboratories, 


Inc., Insu- 
lating tester certare iromo s eee eiu 
Rail, Hand, Safety, Diesel locomotive eA Eds 
Railway Supply Group (see Clubs & Asso- 
ciations) 
Recorders: 
Engine; Switching locomotive, Valve 
Pilot C orp. 
for switch locomotives, Barco "Manufac- 
turing Co. ........................ 
Light, Photoclectric, Western Electrical 
nstrument Corp. ............... 
Strain, Strip-chart, Baldwin Locomotive 
Works ....... rnm hes 


Reed, J. R., Solderless Commutator 
for railway traction armatures (A.I. 
Reel, Extension cord, Industrial Products С) 
Research program, Railroad Electrification. 
Reservoir, hun Device for facilitating removal 
of (E.J.& 
Resistor, Nun field, for hump- yard “opera: 
tion (T.&P.) ........... 
Riveter, Squeeze: 
converted for shop jobs, Despatch Shops, 


pis nts 


for "ii onal "braces, Despatch Shops, Inc 

(Nickel Plate) ate ea de ЕИ 
Rivets: 

Виш, Heavy-duty, Huck Manufacturing 


foie: Aluminum, Shearing strangth of. 

Serrated shank, Cherry Rivet Co. E 
Rockhestos Products Corp., Control Cable .. 
Roddick Tool Company, Pipe wrenches . 
Rods, Lubricating, \гарыге wheel fange: 


National Carbon Co., Inc. 


678 


573* 
748” 


525 


50° 
43* 


LO dcm 637* 
Rolling stock, Radio and communication on 
(Elec; Sec.) оаза 624 
Roll-turner LRT, Kennametal Inc. 166* 
Rules of Interchange: 
1950, „Changes in (Eastern Car Fore- 
men's Assn.) ..... 282 
and billing for car repairs (C.D.O.A.) 659 
Changes in 1950 interchange rules, by 
T. J. Boring . 213 
Rules, Loading, Report ` (Mech. Div.) | 443 
Rust prevention, Side sheet, method ...... 218 
5 
Safety appliances (Mech. Div.) 443 
Safety Car Heating and Lighting Co., ' MG.19 
motor alternator — .... ............... 24* 
St. Louis Car Company, “Multiple-unit cars 
СУУС) лоор susti ЗЛЕ ЖУК ЙДЕ ae . 580° 
St. Louis-San Francisco: 
Electrical equipment, Installing, i in Diesel 
shop 528" 
Instruction car 185* 
Springficld yard and Diesel shops 769 
Scaffold, Portable, for rip truck work (Grand 
Trunk Western) ...... ku. cede) a ATE v 27* 
Scheu Products Company, Ltd., Heating 
equipment íor de-icing Diesels ......... M 97* 
Seaboard Air Line, Instruction car. 70* 
Shape cutting machine, Airco Monograph No. 
‚ Air Reduction Sales Со... .......... 61* 
ре (see Machine Tools) 
Sheet and plate, Aluminum, Nomenclature 
approved ady ver oe E Ee emere АЖЫНА 536 
Sheet support, Cincinnati Shaper Co. 609* 
Shield, Safety, Spa-Fla, for welding work, 
Mutual Engineering Service Co. ........ 756* 
Shop Kinks: 
Car: 
Axle loader. Despatch Shops, Inc. 349* 
Axles, Cleaning, by flame and wire 
brush (Despatch Shops, Inc.).... 217* 
Bench, for cleaning cylinders 
NUCI uuu оК 51* 
Chuck | jaws, Device for ‘grinding 
ON E E re eh eaten. Voce vna 405° 
Chute, Unloader, Car wheel 
(Southern) ........... sess бг САТ" 
Conveyor belt for removing scrap 
iron, Des spatch Shops, Inc. ...... 556* 
Conveyor, Wheel, Gravity (B.&O.)  37* 
Device, for leveling wheel sets sig 
(N Y DU я> er eee Re z 
Draft gear application na &N.).. 217* 
Floor rds, Warped, Device for 
straightenin (Wabash) ........ 40* 
Gantry, Simplified, for side stake 
welding, Despatch Shops, Inc. .. 404* 
Grinder with traveling work table 
(N.Y.C. : ware 52% 
Ноок апа hammer, ' Combination 
(Nickle Plate) ............. 2st 
Hook, Crane, for heavy repairs, 
Despatch Shops, Inc. .......... 
fg for train line welding | (I.C.) 
arts lifter, Air brake (1.C.).... 216° 
Riveter, Squeeze, converted for shop. 
jobs (Despatch Shops, Inc.)......: 285* 
Riveter, Squeeze, for diagonal braces, 
Despatch Shops, Inc. .......... 404° 
Riveter, Squeeze (Nickle Plate).... 352* 
Scaffold, Portable, for rip track work 
Grand Trunk Western)........ 727* 
Spring, пе depressor, Passenger car 
pr OMM 353* 
Е lever аггап; ement for 
bent-up top angles (E. йз ж 37* 
Tool for draft key retainer locks 
(LANJ ооа 164* 
Washer for freight car interiors 
(Southern) .................. 106* 
Locomotive: . . 
Axles, Roller bearing, Diesel, Fin- 
ishing (Southern) aee. 748* 
Bearing puller and ram, Wheel, 
Diesel (Erie) .................. 43* 
Bearings, Motor, “Diesel, Reclaim- m 
in Shale aoo us pati poi take oe 
Boiler com ound storage box, by 
W. E. Abbott... ....... 44* 
Car, Sanding, for Diesel (B&O.)..  12* 
Crane, Jib, Increasing loading capac- 
ity of (G.M. Ga йа бака. £48", 
Device for applying driving springs 
abas EE E A ANET 220* 
Device for rotecting | standing 
Diesels (S.P.) ................ 570* 
Injector testing procedure (C.&N.W.) 749° 
ib, Calibration, for torque wrenches 572* 
Plor for connecting rods (В.&О.).. 278* 
ot, One-piece (S.P.).......... 221* 
ide, for Diesel repairs 
ur TAE.) MORE 220* 
Press for эое drawbars. 156° 
Rail, Safety hand, for Diesel Toco- 
motives .... 43* 
Reservoir, А; Device for ‘facilitating 
removal Jaen 2* 
Skid for oF MILI air pumps 
(N.&W.) .......... 4* 
Skids, Battery- handling | (Erie). ES AE 


Shop Kinks- (Continued) 
Locomotive— (Continued) 
Vat, Lye and rinsing platform (ог 
Diesel parts А 
Shop, Wheel, New York Central, at Beech 
rove 
Shops, Car: 
air, Design for small shop, by J e 
Henhurst .................. 
Wheel, Tool engineering (A.C.F.). 
Shops, Diesel: 
Design for: эшан shop, by J. S Allen- 
hurst 


Electrical equipment, Installing (St. L- 
Repair, Statistics on .............. 
Scranton (D.L.&W.) ..... 
Shops, Motors and controls and (Ele 
Skid for handling air pumps (N.&W. 
Skids, Battery-handling (Erie). 
Skinner, A. W., Design trends | 
shops... rene 
Sleeve polisher, AB piston... 
Smith, O., Corp., 400-amp. a.c. welder.. 
Smith, R. M. Locomotive wheel- slip and 
wheel "protection. 
Smith, T. Duff, dies............. 
Smoke, Coordination in control of qe F.& 
T.E.A.) Wo. еее E 
Snap-On Tools. Corp.: | 
Angle-head wrenches 
Socket wrench set 
Stud Pullers лекке ccc cece cece ee 
Snubber, Spring, Truck, W. Н. Miner, Inc. 
Sockets, Screw, J. Н. w illiams & Co. ... 
Soldering, Has P ERN by Loren Jones.... 
Solderless terminals, Railroad application of 
Sound probe, Electronic, Como-Tex Company 
paumen Pacific: 

Cars for "Sunset Limited" (Budd).... 
Device for protecting standing Diesels.. 
Heater, Induction, and mechanical puller 
Magnetizer for wheel inspection . 

Pilot, One-piece 
Southern Railway: 
Axles, Roller bearings, Diesel, Finishing 
Chute, Unloader, Car wheel......... 
Diesel engines, Repairing 
Southwestern Railway Club pe “Clubs ‘and 
Associations) 
Spray cooling Diesel radiators (D.&R.G.W.) 
Specifications for materials (Mech. Div.).. 
Specialists: Should they govern or advise? 
Speed drive, Adjustable, Mot-O-Trol, for 
small motors, Westinghouse Electric Corp. 
Speller, F. N., Corrosion of Diesel cylinder 
liners: 12 о a e tale Sak hens sace a 
Spring depressor, Passenger car (N.Y.C.). 
Spring Packing Согр. ‚ King wheel-slide indi- 
cator and control ............... 
Spring, Snubber, A-7-A, Holland Company 
Spring snubber, Truck, 'W. H. Miner, Inc. 
Springs, Steam locomotive, Working load of 
Spot light (see Lighting equipment) 
Spotlight, Long range, General Electric Co. 
Stafford, D. E., Cleaning electrical equip- 
mente ук эр iex pp qms eee ТРУК 
Stamp, Drop, Chambersburg Engineering Co. 
Stand, Break.in, for air compressors. 
Stand, Diesel head, Paxton Diesel Engineer- 


ing Co. 
Standard Railway Equipment Manufacturing 
Company, Wheel-truing machine.. ЧА 
Stands, Repair, Up-Right Scaffolds... .... 
Starter. Motor, Westinghouse Electric Corp. 
Statistics, Diesel-electric locomotives. .... 
Staybolts, Seal, welding (M.B.M.A.)...... 
Steinbrink, C. 
ЕН ‘loose field coil connections. 
Reenforcing motor fan blades...... 
Removing traction motor armature wedges 
Seasoning of Diesel-electric traction motor 
commutators ............ 
Taking the mystery out of armature 
winding. | >м. E E у tell жле» 
Traction motor “failure corrected ...... 
Vapor песе, іп the electric shop.... 


Stewart, M. G., Diesel electric yard opera- 
tion (R.F.&T.E.À DERE PICS 
Бїгорозсорс: © epe eedometer tester, Erie... .. 
Sud oad troubles on Diesel-electric 
POWER loisir ee ao AMARAS RENS y 
Stud nailer. ` Snap-on "Tools Corp. tear 


T 


Tables, Drop, Hydraulically operated, Man- 
ning, Maxwell & Moore, Inc. ... 

Tachometer, end Electric Tachometer 
Соро. оо ае ааа ваа АЫ; 

Тарс, 


Tape Insulating, Minnesota Mining and 
anufacturing Co. .......... А 
Templeton, Kenly and Company, ` Simplex- 


enn ulling equipment 
remy оске, Solderless, Buchanan Elec- 
trical Products Corp. 


Terminal facilities for Diesel power 
(EMOA) bean aes yaa sere ered 
Test cleaning service, Free production, 
Magnus Chemical Co. .. ............... 


Test report, Truck, Freight (А.А.К.). 
Testing brakes on long trains, by 
Carothers а.а 


G EL 


51° 
173 


102 


* Illustrated article; § editorial; ¢ communication 


Testing equipment: 


Automatic instrument, for engine per- 


formance, by Joseph Albin.... ..... 
Grease, Motor-driven, Texas, P sires 
Insulating, Radio Frequency Барга 


tories, Inc. . 
Insulation, James с. Riddle ‘Co, 


Resistance, James G. Biddle ae 
Speedometer, Stroboscopic, Erie.. 
Testing machine. Universal hydraulic, 
Baldwin Locomotive Works ........ 
Testing injectors, Procedure for (C.&N.W.) 
Testing procedures for railway materials, by 
R. E. Coughlan.. 
Tests: 
Cavitation-eronsion, Diesel çylinder ligers 
Diese! engines, by F. H. Brel Я 
Gas turbine, Coal-burning........ 
Gas-turbine-electric loco. (Also-G.E.). 
Gas-turbine, Ex стены; at t Dunkirk. 
Hot box (А.Т.& ZEF CPIE aid 
Load testing these pe РЕ 
певне motive power equipment (А.І, 


‚533°, 


W or controller (American Brake Shoe 


Texas & "Pacific, Battery field ‘resistor. ..... 
Texas Co., Motor-driven grease tester. 


eet 


Thermometer and hydrometer maintenance. 
Thermostats, Mercury tube............... 
Thompson Electric Company, Suspension de- 
vice for ЙооЧһїз...................... 
Thompson Electric Company, Unit package 
for lowering hangers.................... 
Thomson-Porcelite Paint Co., ' Led-Chroxide 
metal primer райн.............._....... 
Thread, Screw, Steam locomotive, Types of 
Threaders, Pipe, Portable, Muncie Gear 


Works, Тис а bse жуя ee К avs 
Threading machine (sce Machine tools) 
Ti oe for lathe centers, Diamonds and Tools, 


Toledo Pipe Threading Machine Co., Fewer 
pipe machine ................... 

Tolerances for punching ‘staybolt holes. . 

Tompkins, A. G., Water treatment and fuel 


SAVING oreste Ah esod vb adig are, aero eae > 
Tooling the ‘man as well as the shop... "ек 
Tools: 

for bending center sill flanges.......... 
for draft key retainer locks (L. &N.).. 


Hand, for solderless terminals, Aircraft- 
Marine Products, Inc. .............. 
Piston ring, by W. E. Abbott......... 
Shop, for locomotive work (L.M.O.A.) 
Wheel boring, Car, Giddings & Lewis 
Machine Tool Co. ... ere ГЕН 
Wheel shop (A.C. EJ лазы л 
Workholding, In-R-Tool, 
Toronto Railway Club” (see Clubs & Asso 
ciations) 
Totams, F. A.: 
Gear ratio vs. tractive force.. 
Traction motor maintenance in a small 


Track and 1 third rail bonds report. (Elec. Sec.) 
Traction motors (see Motors, Traction) 
Trains, con rolling. with dynamic brake 
(R.F.&T.E.A.) eaii 
Trains, en Handling, with Diesel loco- 
motives. (R.F.&T.E.A.) 
Trains: 
Electrié& 2s 
Transformers, Type MR, Westinghouse "Elec- 
fric CORRS aiias eu o Rh) OR ecco Soe x 
Transit method, Laying out steam locomo- 


“More Power to America,” ` General 


fives By. yoke) dori tees acne ar 
Transmission line, Overhead report " (Elec. 
eC) V pes EQ es dA Eee iS IC eseese 
Truck test report, "Freight ЧА. А.В.)...... 


Trucks, Car: 

Box, GAEN, 50- fon, General American- 

Evans Co. ...................... 
Commonwealth В.Х, General Steel Cast- 
ings Corp. ЖЕ жЖЭЛЕЗСУ „ЗУ gu 
Trucks, omotive: . 
Diesels, “Consolidation,” Fairbanks, 
Morse .. 

Gas turbine, 4,000-һр.. (Westinghouse). 3 
Tubes, Arch, Boiler, Application of........ 
Turbine, Gas, -burning, by John I. 

D ОНЕРИ eR 
Turbines, Gear, Type E Westinghouse Elec- 

tric Corp; ii 

о! 


LRT, Kennametal Inc. .... 


Turner, 


U 


Union Carbide and Carbon Corp., National 
Carbon Div.: 
Battery, Flashlight 
Brushes, Carbon 
Union Pacific, Gondola апа box "сагв. (А 
& . Amer. Transp. Согр.). 
Unique Mir. Co., Melting ladle....... 
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U.S. railroads now own about 
35.000 70-ton bulk lading freight cars 
. . These 


include tank cars, hopper cars, covered 


equipped with Unit Trucks . 


Жми hoppers, ballast cars, gondolas and 
RAILROAD 
flat cars. 
sees MBC итии 


OUT OF EVERY 


UNIT TRUCKS 


NOW IN SERVICE ARE UNDER 


CARS 
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SMOOTHEST RIDING QUALITIES: Solid 
bearings do not rigidly oppose lateral 
movement — in fact they provide flex- 
ible control of lateral to give lading 
a smoother ride than is available with 
any other bearing type on equivalent 
trucks. You get more mileage per 
wheel set. 


EASE OF MAINTENANCE: Solid bearings 
can be fully inspected or replaced on 


' the line in about ten minutes, simply 


by jacking the truck. No shopping is 
required — no expensive maintenance 
machinery or skilled labor. 


LOWEST ACCELERATING AND RUNNING 
RESISTANCE: In motion, the solid bear- 
ing glides on a single film of oil, like 
a skater on ice. No complicated mov- 
ing parts—no multiplicity of oil films. 


Here's why America's Railroads 


No other type of bearing 
offers you all of these 


service-proved advantages 


UNEQUALLED PERFORMANCE: Surveys of cars in unrestricted service 
show average performance records as high as 850,000 car miles 
per hot box — and in high-speed freight service with on-line 
rolling stock, as high as 17 million car miles per heating. Devel- 
opments now in process will improve performance still further. 


EXTREMELY LIGHT WEIGHT: Standard 
A.A.R. solid bearing assemblies aver- 
age about 1,500 pounds per car set. 
And solid bearing equipped cars aver- 
age 1,000 pounds less dead weight 
than those with any other type of 
bearing assembly. 


UNIVERSAL INTERCHANGEABILITY: Utter 
simplicity of the A.A.R. solid bearing 
helps make possible unrestricted in- 
terchange service. 
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ROCK BOTTOM COST: Saves more than 
25% on total car cost. Replacement 
averages only $20 per car set—a frac- 
tion of that for any other bearing 
type. No expensive equipment needed. 


MAGNUS METAL CORPORATION Subsidiary of NATIONAL LEAD COMPANY Now York, Chicago 
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4,000-Нр. Gas Turbines 


. ж 
Passenger Locomotives 


Experimental unit now being built by Westinghouse will 
use heavy oil fuel and have total weight of 460,000 lb. 


Tue Westinghouse Electric Corporation is con- 
structing an experimental 4,000 hp. gas turbine 
locomotive for passenger service. The locomotive is 
being built in one unit, arranged for single-end 
operation, and will be carried on four two-axle 
swivel trucks. All eight axles will be equipped with 
traction motors, making 100 per cent of the total 
weight available for adhesion. 

The main power supply will be secured from two 
2,000 hp. simple, open-cycle gas turbine generator 
sets, located side by side in the locomotive cab with 
a center aisle. Steam for train heating will be pro- 
vided by two boilers, having a total steam producing 
capacity of 5,000 lb. per hour. 

The major dimensions, weights, and ratings of the 
locomotive are presented in the accompanying table. 
As a ready guide by which to evaluate the dimensions 
of this locomotive similar figures are given for a 
conventional Diesel passenger locomotive of com- 


* Abstract of paper presented at the annual meeting of the American 
Society of Mechanical Engineers, Gas Turbine Power Division, at the Hotel 
Statler, New York, November 29, 1949. 

f The authors are all with Westinghouse Electric Corporation and are, 
respectively, manager transportation engineering department, consulting 
transportation engineer, and manager, locomotive and gas turbine engineer- 
ing division. 
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W. A. Brecht, 


Charles Kerr, Jr. 
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T. J. Putz} 


parable capacity. In general terms, the gas turbine 
locomotive will have approximately two-thirds of the 
weight and one-half of the length of the Diesel. 

As an electric transmission is used, the output of 
this locomotive will be identical to that of a Diesel- 
electric of similar horsepower capacity. Consequent- 
ly, the gas turbine and the Diesel of equal plant 
capacity and equal number of driving motors are 
strictly on a par except the gas turbine can haul one 
more car because of lower locomotive weight. Any 
major advantage achieved by either will stem from 
the operating economies of the prime mover, and 
the improved locomotive design which either type 
of power plant may make possible. 


Mechanical Construction 


The locomotive cab will be carried directly on 
four identical two-axle trucks. These trucks are con- 
ventional in design, except for their lateral-motion 
devices. The trucks have cast frames and clasp-type 
brake rigging. By the use of soft springs the cab 
load is, for all practical purposes, equally distributed 
among the four trucks, even with normal track 
irregularities. Approximately two-thirds of the load 
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is carried on coil springs and one-third on semi- 
elliptic springs, with the two axles of each truck 
equalized. 

Each truck can move laterally relative to the cab 
to negotiate curves. The end trucks move 2% in. in 
each direction against the restraint of leaf springs, 
and the middle trucks can move 714 in. each way 
with no restraint. This freedom will be obtained by 
interposing a roller carriage between each truck and 
the cab underframe. The cab rests on rollers in the 
carriage which is supported on the truck frame by 
a center-pin. Thus lateral motion is taken between 
the cab and the carriage, and swiveling action takes 
place between the carriage and the truck frame. This 
arrangement provides a no-lift feature which is es- 
sential for equalization of load between trucks. The 
lateral restraint springs are of the multi-leaf type 
and wrap around a curved surface as they deflect. 
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This wrapping action limits the stress to a predeter- 
mined value and gives a rising characteristic, which 
is desirable for the cushioning of lateral blows. 

The rollers which carry the weight of the cab are 
themselves carried on roller bearings which are 
grease-packed for life. These rollers are arranged to 
give the equivalent of a three-point support over each 
truck so that slight irregularities in the contact sur- 
face will not cause a major shift in loading on the 
rollers. 

This unconventional arrangement of running-gear 
has advantages from the standpoint of tracking, sim- 
plicity, ease of maintenance, and light weight. The 
tracking stability of a truck type locomotive at high 
speed is dependent largely on the center-pin spacing. 
In the case of this locomotive, the trucks with lateral 
restraint are at the ends, so that the effective center- 
pin spacing is large. If the more conventional span 
bolster arrangement were used to connect the trucks 
together in pairs, the center-pin spacing would be 
much smaller. 

This truck arrangement simplifies the often difficult 
problem of traction motor ventilation. Air from the 
main cab ducts flows through large circular openings 
in the carriages and then through the truck center 
pins to the motors. A simple spring-loaded air seal 
is required between the carriages and the cab under- 
frame. 

The cab is a completely welded structure, with all 
weight carrying and buffing strength provided in the 
underframe which consists of four I beams, with 
welded cross ties as required. This underframe car- 
ries about half of the fuel oil supply, provides main 
ventilating ducts for the traction motors and a hous- 
ing for the locomotive battery. The superstructure of 
the locomotive is a lightly trussed shell to house the 
equipment, with removable metal-clad plywood side 
panels and roof hatches for maintenance purposes. 


Gas Turbines 


The locomotive will be powered by two 2,000 hp. 
gas turbine generator units, each consisting of a com- 
pressor, turbine, gear reduction unit, and generator 
all mounted on a common bedplate which serves as a 
lubricating oil storage and- houses the motor-driven 
auxiliaries and fuel oil control valves. The units will 
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be mounted in the locomotive on a three-point sus- 
pension which prevents the weaving of the main 
locomotive frame from being transmitted to the 

turbine equipment with possibilities of disalignment. 

The units will be rated 2,000 hp. net for traction 
with ambient conditions of 80 deg. F. and sea level 
ressure. 

The development of these gas turbine units for 
locomotive service started in 1945. In September 
1946 an experimental 2,000 hp. turbine generator 
unit was started on the manufacturer's test floor and 
operated until December, 1948. During this period 
this experimental unit was operated a total of 1,500 
hours with several thousand load cycles simulating 
locomotive operation. This experimental unit was 
then modified for a field application to pump natural 
gas on the line of the Mississippi River Fuel Corpora- 
tion at Wilmar, Arkansas. The direct current gen- 
erators and reduction gear were replaced with a 
direct connected high speed centrifugal gas booster. 
This field application was made to accelerate life tests 
on the high temperature parts of the gas turbine 
unit. The two units for this locomotive are essentially 
duplicates of this experimental test model. 

Air for the gas turbine will enter through the cab 
roof and be carried by ducts to the compressor inlets. 
These ducts will be insulated on the outside for noise 
suppression. Tests on various locomotives have shown 
that the cab roof location gives the cleanest possible 
air. Screens will be provided in the inlet ducts and 
road tests will show whether more elaborate air clean- 
ing and filtering will be necessary in locomotive opera- 
tion. The air then flows through the 23-stage axial 
flow compressor where the pressure will be increased 
approximately five fold. It then passes into 12 com- 
bustors where fuel is mixed and burned raising the 


Air Brake Engineman's Control Main 
Equipment Racks Control Station Cabinets Generators 
E337 Е 


= 


COMPARISON OF GAS TURBINE AND DIESEL- 
ELECTRIC LOCOMOTIVE OF THE SAME POWER 


Westinghouse Typical 

Gas Turbine Diesel 
Wheel arrangement ...............0.00.0 0000005 B-B-B-B 2 (А1А-А1А) 
Length overall, ft.-in. ......................... 77 — 10 142-0 
Width; С БЕРИР АЛКАК КҮСЕ 10 - 0% 10-7 
Height, fte n2. osos esser denke res tmi mf az 14-1 
Rigid wheel base, ft.-in. ........... 14-1 
Total wheel base, ft.-in. . 127 - 0 
Wheel diameter, ft.-in. .. 0 -42 
Total locomotive weight, E 650,000 
Weight on drivers, lb. .... ЖРТ A 450,000 
Per drving-axle,; Ibs 005.065.060.048 dase sien heec 57,500 56,250 
Rated his аата дечаци акаа 4,000 4,000 
Starting tractive force—25 рег cent adhesion .... 115,000 112,500 
Continuous tractive force ........ ied rre -tevwe $2,800 52,800 
Maximum speed m.p.h. ..................... ... 100 100 


temperature to 1350 deg. F. before entering the 
8-stage gas turbine. Approximately two-thirds of the 
power developed by the turbine is absorbed in driving 
the compressor, the remainder being available for 
useful work. The combustors are fitted with air ato- 
mizing type nozzles to burn various liquid fuels from 
the light Diesel oils to heavier Bunker C oils efficiently 
over a wide load range. When the heavier oils are 
used, the units will be started and shut down using 
light fuel which is provided for the train heating boil- 
ers. Steam coils in the main fuel tanks will maintain 
the heavier oil at 100 deg. F. for handling. This oil 
is further heated by passing it through a steam heater 
to raise the temperature to 240 deg. F. prior to en- 
tering the nozzles in the combustors. All grades of 
Bunker C oil cannot be used indiscriminately in a giv- 
en combustor design. The Bunker C oils used will be 
tested for compatibility with one another and for their 
ash deposit characteristics. It is hoped that this ex- 
perimental locomotive will help determine and estab- 
lish the necessary fuel specifications for a suitable 
heavy gas turbine fuel. The gas turbines will be started 
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1—Power plants 
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з 7— Batteries 
3—Traction motors 
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General arrangement of the locomotive 
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6—Auxiliary Diesel-generator set 


11—Steam generators 
12—Water tanks 
13—Fuel tanks 

14—Cab ventilating fans 


station 


10—Air-brake equipment racks 
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Steam generators—Waste-heat boiler on left 


by using a battery to supply cranking power to one of 
the main generators acting as a motor. The idling 
speed of the units is approximately 60 per cent of full 
load speed and the time required to start the unit is 
about 314 minutes. i 

There are two groups of fuel tanks, one for propul- 
sion fuel which can be filled with any selected oil and 
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one exclusively for Diesel fuel primarily for the train 
heating boilers. The tanks assigned to propulsion fuel 
are located in the underframe between No. 2 and 3 
trucks. These carry a total of 36,000 lb. They will be 
supplied with steam heating coils to permit handling 
fuel oils. The tanks assigned exclusively to Diesel fuel 
are located under the cab floor. 

Approximately 20,000 lbs. of water will be carried 
by tanks located in the locomotive cab. 


Electrical Equipment 


An electric transmission for a gas turbine is essen- 
tially the same as for a locomotive powered by Diesel 
engines or steam turbines. In this locomotive, the 
main propulsion apparatus will be taken from our 
standard Diesel line with only slight modifications 
to certain component parts. This ability to standard- 
ize the electrical apparatus is of major benefit to 
the builders for manufacturing purposes and to the 
railroads because of interchangeability for improved 
maintenance. ; 

On the Westinghouse gas turbine locomotive, each 
turbine drives through a single reduction gear to 
a double armature d.c. generator operating at a 
maximum speed of 1,150 rpm. These generators are 
self-ventilated, and to assure clean, cool air, the 
generator compartment is separated from the tur- 
bine by a bulkhead and all incoming air is filtered. 
Air is exhausted from the generators through the 
cab floor. These generators are arranged electrically 
so that each armature supplies power to two trac- 
tion motors mounted in one truck. Actually, the 
generators are an adaptation of generators previous- 
ly built for Diesel applications but are redesigned 
for mounting two armatures on a common shaft. 
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А 50 К.м. auxiliary generator is carried on ап 
extension of each main generator shaft for battery 
charging and to supply power for control and aux- 
iliaries. The generator exciter and pilot exciter are 
belted from each generator shaft. Because the speed 
torque curve of the gas turbine is considerably 
different from that of a Diesel engine, a pilot ex- 
citer will be included to make the electric drive 
loading more closely follow the prime mover output. 
An air brake compressor is driven directly from 
each main power plant. 

The traction motors are standard Type 370 West- 
inghouse motors such as used on road Diesels. 
These motors will be geared 22:57 to permit maxi- 
mum speeds of 100 m.p.h. With a total of eight 
motors, the prime mover capacity per motor corres- 
ponds to Diesel passenger practice. 

Two traction motor blowers are included, one 
located in the front hood and the second blower at 
the rear of the locomotive. These electrically-driven 
blowers are equipped with dirt cleaning features. 
They are vertical blowers of the propeller type. 
handling 12,000 c.f.m. per unit. Special provisions 
will be made to secure clean air and to prevent re- 
circulation of hot air. 

An auxiliary 75 hp. Diesel engine generator set 
will be included for emergency battery charging 
and to move the light locomotive around shops with- 
out operating the gas turbine. This set will not be 
required for normal operation of the locomotive, 
and experience may prove that it is unnecessary. 


Control Equipment 


The requirements of a control for a gas turbine 
electric locomotive parallel, to a great extent, those 
for a Diesel electric. The electric drive is a torque 
converter which delivers constant horsepower at the 
locomotive drivers over a wide speed range. Тһе 
purpose of all control schemes, when applied to elec- 
tric drives, is to regulate the fuel supply of the prime 
mover to suit the load demand and to proportion the 


electrical loading on the prime mover in accordance 
with its output. The major difference between Diesel 
and gas turbine control lies in those features which 
come about by the characteristics of the two prime 
movers, and largely deal with fuel supply. In this 
locomotive, the basic control medium is the turbine 
governor, which in connection with the engineman's 
controller, determines the output of the locomotive. 


Train Heating Equipment 


The locomotive will carry two train heating boilers, 
each rated at 2,500 Ib. of steam per hour. One boiler 
is a standard unit similar to those used on Diesels. 

The second unit is a waste heat boiler built by 
Babcock and Wilcox for this locomotive. When the 
turbine is operating, the exhaust from the turbine 
will furnish heat for the production of steam. To 
maintain full boiler capacity at light loads or at 
shutdowns, an auxiliary burner will be used. The 
use of waste heat should produce a major reduction 
in fuel requirements for train heating purposes. 


Future Considerations 


Looking to the future, the gas turbine offers many 
attractions. Аз a power plant, large capacity can be 
placed in a limited space compared with other types 
of prime movers. Since space at a premium in loco- 
motive design, the gas turbine will open new fields. 

Steam turbines have been developed to the point 
where they operate for exceptionally long periods 
without maintenance. The gas turbine should event- 
ually approach this performance of its steam counter- 
part. Approximately half of the total locomotive 
maintenance expense is chargeable to the engine on 
the modern Diesel, and the gas turbine should re- 
duce this expense. 

The gas turbine, as we see it today, will be gen- 
erally limited to locomotives of large capacity. Just 
where this dividing line exists, we do not yet know, 
but suspect it is probably 2000-3000 HP and above. 
In the smaller sizes, its first cost does not appear 
competitive. 
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Sleeping Cars for 
The Norfolk & Western 


An order of 20 six-double-bedroom ten-roomette cars being 
built by Budd — Electrical system 110 volts — Air condi- 
tioning system normally circulates 100 per cent fresh air 


Tue Norfolk & Western is now taking deliveries of 
20 six-double-bedroom and ten-roomette sleeping cars 
from the Budd Company. The cars are of Budd stain- 


less-steel Shotweld construction, with variations from 7 


the customary exterior. The side sheathing below the 
windows has a slightly convex smooth panel of Cor- 
Ten steel, while the letterboard is covered with a 
smooth stainless-steel sheet which is applied over the 
corrugated roof sheet. The skirt below the side of the 
car is also a smooth curved sheet of stainless steel. 
Ends, sides and skirts are painted N. & W. standard 
Tuscan red. Gold stripes are applied at the top of 
the letterboard and at the bottom of the side panel. 
The lettering is in gold. The roofs are finished in 
dark brown and the trucks in dark green. 


‚ УЮ 3T ---808-——* 
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The cars are similar in interior arrangement to 
the six-bedroom ten-roomette cars furnished by Budd 
for the *California Zephyr." The bedrooms are in 
pairs, one transverse and the other longitudinal, with 
a folding partition between so that they may be joined 
to form a master bedroom. The beds in the room- 
ettes are reduced in width toward the foot so that 
they may be raised and lowered without opening the 
doors. 

The principal underframe member is a stainless- 
steel center sill with a cross-section area of 18.4 sq. 
in. Stress-relieved end underframe units consisting 
of the body bolster, draft-sill extension, including the 
draft-gear pocket, and other adjacent parts, are fabri- 
cated of low-alloy high-tensile steel and assembled by 
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Arrangement of bedrooms and roomettes 
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welding. The end sills are steel castings. These units 
are connected to the side sill by a shear panel con- 
sisting of the floor structure and, together, are strong 
enough to develop the strength in collision of the 
longitudinal underframe members other than the cen- 
ter sill. 

A stainless-steel subfloor is formed by extending the 
bottom flanges of the transverse channel floor mem- 
bers which are welded together to form a continuous 
closure. The upper floor consists of key type corru- 
gated sheets extending lengthwise of the car and cov- 
ered with Tucolith. This is surfaced with ?4 6-іп. gray 


Rear view of the steam- 
heat, air-brake, signal, 
and straight air control 
connections taken from 
under the platform 
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marbleized rubber tile and the carpet laid on a 4-in. 
rubber carpet pad. Toilet floors throughout are sur- 
faced with ceramic tile. 

The side structure is a load-carrying member of 
truss form. The posts are normally located at the 
sides of the window openings. Where the window 
spacing is irregular, short non-structural posts are 
added. 

Collision posts are of high-tensile stainless steel. 
Their lower ends are welded to stubs on the top of 
the cast-steel end sills and they are securely tied into 
the roof structure at the top. These posts have a col- 


One of the 15-kw. 150- 
volt d.c. generators in 
place under the car— 
The G.E. inverter is 
shown at the right 
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lision shear strength of 900,000 Ib. at the point of 
application to the underframe and 300,000 Ib. 18 in. 
above the floor level. 

There are eight jacking pads under the car, one 
near each body end post and one under each end of 
each bolster. Holes in the upper portion of the col- 
lision posts are provided for lifting the car by inser- 
tion of the crane hook in case of accident. 

The roof is covered with stainless-steel sheets, with 
Y-in. rectangular longitudinal corrugations, which 
are welded to the Z-section cartines. Flat plates weld- 
ed to the under side of the corrugated sheets reinforce 
the roof at the ends. Two exterior purlines, which 
connect to the tops of the end collision posts, rein- 
force the roof longitudinally. 

The cars are insulated with 3-in. Ultralite Fiber- 
glas in the roofs, vestibule ceilings, side walls, end 


. walls and floors. A 1%-in. coat of Insulmat is sprayed 


on the floor pans. Fiberglas l-in. thick is applied to 
the main air-distribution duct and plenum chamber, 
and 1-in. of the same material covers the branch air- 
supply ducts. 

Windows are Adams & Westlake breather type. 
Glass is set in rubber glazing strips applied from the 
outside of the car. The outside panes are 14-in. Solex 
plate glass and the inside 14 -іп. laminated safety glass. 
А removable emergency sash is installed in one pas- 
sageway window opposite the door to a transverse 
bedroom, and another in the window of that bedroom. 

The air-conditioning and heating systems in these 
cars operate in conjunction with an air-distribution 
system which circulates 100 per cent fresh air, ex- 
cept under extreme weather conditions tending to 
overload the heating or overhead cooling units. Air 
is delivered from the main distribution duct to each 
roomette and bedroom through branch ducts ter- 
minating in Anemostats. Individual temperature con- 
trol, ranging from 65 to 80 deg., is available in each 
room. 

The heating is the Fulton-Sylphon system using 
copper-fin radiation in stainless-steel ducts along the 
floor at the side walls and an overhead heating coil 
included as a part of the evaporator unit of the air- 
conditioning system. Small reheat coils are inserted 
in each branch air-supply duct. A single control in 
each room determines the temperature in the room by 
controlling the liquid pressure in two sylphon units 
which, in turn, control the admission of steam to the 
floor radiator and the overhead reheat coil. 

During the cooling cycle the same control handle 
regulates the room temperature by controlling the ad- 
mission of steam to the overhead reheat coil only. 
Change from the heating to the cooling cycle or vice 
versa is automatic, based on the temperature of the 
air before it reaches the evaporator unit of the air- 
conditioning system. This operates to close or open 
the main steam valves of the floor heat system and 
of the evaporator radiator. and to start or stop the 
refrigerant compressor. 

Each car has a Frigidaire electro-mechanical air- 
conditioning unit with a nominal refrigerating ca- 
pacity of seven tons and a maximum air circulation 
of 1,600 cu. ft. per min. The compressor is driven 
by a dual motor of 10-hp. capacity operating at 126 
volts d.c., and 15 hp. operating at 220 volts, three- 
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phase, 60 cycle a.c. Evaporator and condenser fans 
are driven by 220-volt, three-phase, a.c. motor. The 
automatic damper which recirculates 50 per cent of 
the air in extreme weather conditions operates in two 
positions only. It is controlled during the cooling 
cycle by a pressure switch on the suction side of the 
air-conditioning compressor and during the heating 
cycle by a thermostat placed in the air inlet duct. 

All exposed water piping and all underfloor piping 
except the steam train line is copper or brass with 
sweat fittings. All exposed piping is chrome plated. 
The steam train line is 214-in. extra heavy steel pipe 
with welded joints. Connectors are 2-in. Vapor me- 
tallic type. Steam lines are insulated with 1 in. of 
Wovenstone. 

The fresh-air intake is through grills in the sides 
of the roof at the vestibule end of the car. After pass- 
ing through American air filters adjoining the grills 
on each side of the car, it passes through an Electro- 
Airmat unit before entering the plenum chamber. Ex- 
haust air from the sleeping rooms is collected through 
grills in the ceilings of the rooms into an exhaust duct 
and is discharged at each end of the car by exhaust 
blowers of sufficient capacity to handle the entire vol- 
ume of circulated air, except for the amount exhaust- 
ed through the general toilet.. A separate fan-driven 
exhaust ventilator draws air from the general toilet 
through the regulator locker. 

The main air exhaust at the vestibule end of the 
car is through grills in the vestibule. This exhaust 
serves to develop a slight differential pressure in the 
vestibule which tends to seal out dust. In cold weather 
the exhaust air modifies the vestibule temperature. | 

The temperature of the corridors is controlled by a 
Fulton-Sylphon thermostat which regulates the admis- 
sion of steam to the fin-tube side radiators. 

Electric power comes from two 15-kw. d.c. genera- 
tors with unregulated voltage ranging from 90 to 160 
volts. Each generator is operated by a Spicer drive. 
Three-phase, a.c., 230-volt, 60 cycle power is devel- 
oped by an amplydine booster inverter rated 5 kw. 


at 80 per cent power factor. It receives its power 
from the 110-volt d.c. power supply and it is equipped 
with a reduced-voltage starter and static regulator. 
The 1,000-va. transformers provide 110-volt a.c. cur- 
rent for power and lights. Batteries are 88-cell A12H 
Edison arranged in four boxes per car. Fluorescent 


E 


Smooth side panels and letter board charac- 
terize the Norfolk & Western sleeping cars 


Left: The reduced width at the foot of the bed permits it to be raised and lowered without opening the 
roomette door—Center: The sofa in a transverse bedroom— Right: The toilet room of a longitudinal bedroom 
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lights operate at either 230-volt a.c., or 110-volt a.c. 
All incandescent lights are on 110-volt d.c. circuits 
supplied through a Safety carbon-pile regulator. 


Fulton-Sylphon valve for a branch duct radiator 


Cars are equipped with two-wire, d.c. train lines and 
200-amp. trainline 1 jumpers. 

The trucks are General Steel Castings equalizer 
type, equipped with coil bolster springs, coil equalizer 
springs, and longitudinal bolster anchor rods. The 
axles are for б-іп. by 11-іп. Hyatt roller bearings. 
The trucks for 15 of the cars are fitted with Unit- 
cylinder clasp brakes operated by two cylinders, one 
on each side of each truck. The trucks for the other 
five cars have Budd Model CF disc brakes. 

Rubber pads are placed underneath the side bear- 
ings and are used as bolster end bumpers. Fabreeka 
pads separate the ends of the equalizers from the 
journal boxes and are also under the center plates 
and under the lower ends of the equalizer springs. 

The air brakes are the HSC type furnished by 
Westinghouse, with decelostats. The equipment in- 
cludes the D22-BR control valves with electro-pneu- 
matic straight-air control and individual speed gov- 
ernor. 

These cars are fitted with Type H tightlock couplers 
and the uncoupling mechanism operates from both 
sides of the car. Draft gears are Waughmat Type 
WM-6-DP. 

The total weight ready to run is 143,380 lb., of 
which 40,160 Ib. is accounted for by the trucks in- 
cluding the generator drives. 


PARTIAL LIST OF MATERIALS AND EQUIPMENT ON 
THE NORFOLK & WESTERN SLEEPING CARS 


Truck frames, holster and 
«м plank; body center 


BBS nh asta PE NT, Miner Тоо, Chicago . Granite City, Ill. 
Truck center ріп.......... W. H. Miner, Inc., Chicago 
Swing hanger pins. . . Manganese Steel Forga Co. Philadelphia, Pa. 
Социр1егз................. (15 car sets) Buckeye Steel Castings Co. 
Columbus, Ohio 


(5 car pata) National Malleable & Steel Cast- 
d 3 ings Co., Cleveland, Ohio 
Uncoupling mechanism. . . .Symington-Gould Corp., Depew, N. Y. 
Draft gear............... Жар арт Со., "New York 
Wheels, ах[ев............. lehem Steel Corp., Bethlehem, Pa. 
Journal bearings and boxes. Hyatt Bearings Div., General Motors Corp., 
Harrison, Я 
Sound-deadening material— 
La RETI EE Fabreeka Products Co., Boston, Mass. 
Air brakes; hose and coup- 
lers; wheel slide control; 
speed-governor control. . . Westinghouse Air Brake Co., Wilmerding, Pa. 
Truck brakes............. (15 cars) American Steel Foundries, aw 
(5 cars) The Budd Co., Philadel hia, 
Brake shoes. . . American Brake Shoe Co., New 
Hand brakes... ... National Brake Co., New "York 
Car body insulation, . Ў ити Manufacturing Co., Kansas 
ity, 


Бошан ig material— 

Кыраа Arte e ne КЕТ J. W. Mortell Co., Kankakee, Ill. 
Waterproof adhesive....... Acorn Refining Co., Cleveland, Ohio 
Rough floor. ............. Tuco Products Corp., New York 
Vestibule flooring... ....... Alan Wood Steel Co., Conshohocken, Pa. 
Rubber floor tile.......... Goodyear Tire & Rubber Co., Akron, Ohio 
Ceramic Ше............. Ашепсап-Ктайш-О апте Co., Lansdale, 

Mosaic Tile Co., Zanesville, Ohio 

Step treads............... American Abrasive MetalsCo., Irvi оо. J. 


Passenger-ste; mechanism. .O. M. Edwards Co., Syracuse, N. 
Vestibule enclosures—inner 


diaphragm.............. Morton apnea Co., Chica 
Vestibule curtains........ . Adams & Westlake Co., Elkhart, Ind. 
Partitions; interior doors. . : Haskelite Manufacturing Corp., Grand Rap- 

ids, Mic 

Blind rivets for attaching — - 

side panels.............. Cherry Rivet Co., Los Angeles, Cal. 
Sash..................... Adams & Westlake Co., bat Ind. 
Window glass............. Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
Window glass — outside 

р Ionio obe ЯНЫ CNN Prism Plate Glass Co., Morgantown, 

. Va. 


Door operators—passc 


body end doors. . * National Pneumatic Co., Rahway, N. J. 
Door « ‘loser—general toilet; 
cylinder type locks... ... Yale & Towne Manufacturing Co., Stamford, 


onn. 
Locks and general hardware. Adams & Westlake Co., Elkhart, Ind. 
H. S. Getty & Co., Philadelphia, Pa. 
Loeffenholz Co., Milwaukee, Wis. 


Locks, end door........... Dayton Manufacturing Co., Dayton; Ohio 
Window-shade mechanism. , Adams & Westlake Co., Elkhart, Ind 
Man ati db material... . Pantasote Co., New York 


Carpet: oor raihi eb rane Co., New York 
Carpet underpadding...... United States Rubber Co., New York 
Mohair seat covering...... Мав chusetts Mohair Plush Co., Boston, 
ass. 
Folding chairs............ S.K n & Bros., Chicago 
Card-p ying c chairs... .... Clarin anufacturing Co., Chicago 
Lighting fixtures. ......... Luminator, Inc., Chicago 
Lighting ria did system....Frigidaire Div., General Motors Corp., 
Dayton, Ohio 
Fresh-air filters; electro- 
static air filters ......... American Air Filter Co., Louisville, Ky. 
Air distributors. .......... Anemostat Corp. of America, New York 
Door grilles.............. Barber-Colman Co., Rockford, Ill. 
Exhaust fans, ............ Westinghouse Electric Corp., Sturtevant 
Div., Hyde Park, Boston, Mass. 
Heating system and con- 
trol panels.............. Fulton Sylphon Co., Knoxville, Tenn. 
Steam end valves, connect- 
ors and couplers......... Vapor Heating Corp., Chicago 
Steam train line insulation. .Johns-Manville, New York 


Вайегіез................. Edison Storage Battery Div.,, Thomas A. 
Edison, Inc., West Orange, N. J. 
Train line battery recep- 
tacles, battery jumper, 
brake control receptacle, 
brake control jumper, 
standby receptacles...... Pyle-National Co., Chicago 
Generators, lamp regulator, 
main switch panel and 


lighting switches. ....... Salty Са: Heating & Lighting Co., New 
ог 
Generator drive........... Spicer Manufacturing Division, Dana Corp., 
'Toledo, Ohio 
Train line receptacle — 
porter's call.............! Albert & J. M. Anderson Manufacturing Co., 
Boston, Mass 
Water raising equipment, 
filter valves............. Westinghouse Air Brake Co., Wilmerding. Pa. 
Hot-water heater......... Fulton Sylphon Co., K noxville, Tenn. 

Blind rivets for piping, 7 
brackets, еёс............ Clark uipment Co., Buchanan, Mich. . 
Норрегз. ................ Dayton anufacturing Co., Dayton, Ohio 
Hopper seat and lid....... C. enano Manufacturing Co., Holyoke, 

Towel dispenser........... Scott P Paper Co., Chester, Pa. 
Water coolers............. Sunrock efrigeration Co., Glen Riddle, Pa. 
Cup dispensers............ Dixie Сар Co., Easton, Pa. 


wet type ash receptacles...Adams & Westlake Co., Elkhart, Ind. 
Paint: 

Exteriot/ aci dE pau pope Paint & Varnish Co., Toledo, Ohio 
i . Interchemical Corp., New York 
.Interchemical Corp., New York 
C-O-Two Fire Equipment Co., Newark, N. J. 
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Improving the 


Utilization of Steam Power* 


There are many things that can and should be done 
to get economical performance from modern power 


U nuzimos is defined as a percentage of the total 
time a locomotive is actually in operation. Several 
factors tend to increase the average daily mileage of 
steam locomotives, and the ability to apply one or all 
of these principles determines the ultimate locomotive 
utilization. 

To effect improvement in locomotive utilization, 
there must be a real desire to better past perlorm- 
ance by every one responsible for the servicing and 
dispatching of locomotives. The best possible utili- 
zation of steam locomotives can be attained by dele- 
gating this responsibility to an officer with suitable 
staff, and hold him responsible for the results 
obtained. Above all other factors, there must be 
close co-operation between the transportation and 
mechanical departments. 


э Abstract of a report presented at the annual meeting of the Locomo- 
tive Maintenance Officers’ Association at Chicago, September, 1949. 
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The so-called modern steam locomotive differs 
from its earlier counterpart in that the boiler has 
more liberal proportions, the grate area is larger, 
combustion chamber has been extended, and ash pan 
volume increased. It is equipped with a one-piece 
cast steel bed frame, with the cylinders cast integral. 
It has roller bearings on all journals of the loco- 
motive and tender. If the locomotive is to be assigned 
to high speed service, roller bearings on the crank 
and wrist pins are necessary. It is equipped with 
carefully designed main and side rods and recipro- 
cating parts to reduce dynamic augment. It is 
equipped with complete pressure and mechanical 
lubrication. It has simplification of parts, co-ordina- 
tion of design so as to make the parts interchange- 
able with other classes of locomotives, and is com- 
paratively free of gadgets. 

Where roller bearings cannot be applied to exist- 
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ing locomotives, or the cost is not considered justi- 
fied, the use of oil lubrication for driving boxes great- 
ly increases the availability and utilization of the lo- 
comotives over that obtained when grease lubrication 
is used. Grease lubricated driving boxes develop wear 
after four to six months’ service, making it necessary 
to drop the driving wheels, to re-fit the bearings, and 
to maintain lateral wear within the prescribed limits. 
Oil lubricated driving boxes result directly in re- 
duced wear and maintenance of side rod bushings, 
which means less replacement of these parts. Driver 
tire life is extended at least 15 per cent. The labor 
involved in filling oil cellars is less than that re- 
quired for grease packed journals, with a consequent 
reduction in the cost of lubrication. 

One of the contributing factors in increasing the 
availability of steam locomotives is the seal welding 
of staybolts. It is difficult to keep staybolts from 
leaking because of the tremendous expansion and 
contraction stresses in large boilers. Fire box failures 
Írom leaky staybolts not only increase locomotive 
maintenance cost, but also increase the out-of-service 
time and reduce the average daily mileage. 

The application of roller bearings to engine trucks, 
trailers, and in some instances, tender trucks, can 
be made without large expenditure. By their appli- 
cation, delays on the road are minimized and avail- 
ability is improved. 

Where steam locomotives are good for several 
years service, and are equipped with an old design 
stoker, it may be found desirable to replace the 
stoker with a modern type. The re-design of spring 
rigging and crosshead arrangement, the application 
of mechanical lubrication, etc., making use of modern 
materials and shop procedures, are profitable. 
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Since fuel is one of the highest items of operating 
expense, a study of drafting and front end arrange- 
ment will often lead to economies in the use of fuel, 
better combustion, and better steaming. 

In locomotives designed with limited steam space, 
frequently water is carried over, resulting in high 
superheater unit repairs and low valve and cylinder 
packing mileage. А careful study should be made of 
water treatment conditions and, if found satisfactory, 
consideration should be given to lowering the crown 
sheet to provide adequate steam space. On the Nor- 
folk and Western, such a condition prevailed on 
2-6-6-4 single expansion, articulated type locomo- 
tives. This was corrected by lowering the crown 
sheet 354 in. at fire box renewals. The performance 
of the locomotives has greatly improved, repairs to 
superheater units have been minimized, foaming has 
been reduced, and the life of the valve and cylinder 
packing rings has been greatly extended. 

One of the most fertile fields for economy in 
operation and increased capacity for a given number 
of locomotives is the extension of locomotive runs. 
These economies result from the elimination of 
intermediate terminals, better fuel performance, and 
lower operating costs. 

The extending of locomotive runs over two or 
more divisions is a question of adequate maintenance 
at the dispatching terminal and proper care and han- 
dling of the locomotives enroute, rather than fuel, 
water, or physical characteristics of the road. The 
advantages gained are frequently sufficient to justify 
change in location of coal, water, and sanding sta- 
tions, ash pits, etc., or the installation of more 
modern facilities to permit the locomotives to run 
through. 
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In order to eliminate coal and water stops enroute 
and thereby eliminate small coaling and water sta- 
tions, the Norfolk and Western found it desirable to 
increase the coal and water capacity of the tenders of 
its principal classes of power. The coal space has 
been re-designed to provide additional capacity and 
to insure that all coal carried on the tender readily 
feeds into the stoker trough. A longer stoker screw 
has been applied, and stoker trough plates eliminated. 
This tender has a capacity of 30 tons of coal and 
22,000 gallons of water. The stoker screw has a 
flight length of approximately 14 ft., and is tapered 
from 6 in. diameter at the back end to 8 in. diameter 
at the front end. The coal feeds from the center of 
the tender. With this arrangement, it is not necessary 
to cut down coal enroute. 

Every locomotive in a district should be assigned 
definitely to a home terminal for maintenance, and 
the responsibility for its condition delegated to a 
designated officer. It should be the responsibility of 
the officer in charge of turn-around points to see 
that the locomotive is in such condition that it can 
reach its home terminal without failure or delay 
enroute. 

The anticipation of power is of importance both 
to the maintenance forces in scheduling repair work 
and to the transportation department in scheduling 
the departure of trains. The daily power require- 
ments should be watched carefully to insure that a 
minimum number of locomotives are in service to 
meet traffic requirements. In reducing the number 
of locomotives in service, the older locomotives 
should be removed first, thus giving preference to 
modern steam power. 

A study of schedules, together with charts, should 


be made to see that the best possible utilization is 
being attained with existing schedules. On the N. 
& W., the daily assignment for ten streamline, Class 
J, 4-8-4 passenger locomotives is 5,310 miles, or an 
average daily locomotive mileage of 531. 

The pooling of power is a sound economic prin- 
ciple and should be employed to the fullest extent. 
Locomotives assigned to a pool normally operate 
between two given points, one of which is designated 
as the home terminal and the other the turn-around 
terminal. The territory over which locomotives are 
assigned in a pool usually covers two or more 
divisions, and the maintenance and inspection re- 
quirements of-locomotives in the pool are co-ordi- 
nated between the master mechanics and the divi- 
sions involved. This is accomplished on the Southern 
Pacific by telephone and by the use of charts whereon 
daily movements of the locomotives are recorded. 

Locomotives should be given proper maintenance 
attention at monthly periods, preferably at inspection 
time, to condition them to run to the next monthly 
repair time with a minimum of repairs. The inspec- 
tion dates should be set up so as to take advantage of 
the time the locomotive is scheduled for classified 
repairs. | 

Proper scheduling of locomotives to the main 


shops for classified repairs is of paramount im- ' 


portance. А tentative shopping schedule should be 
set up 12 months in advance of the shopping date, 
so as to stagger the shopping of locomotives and 
to take advantage of the dates the locomotives are 
due for hydrostatic tests, flexible staybolt caps, 
flues, lagging, etc. 

By definitely fixing the shopping date approxi- 
mately three months prior to taking the locomotive 
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М. & W. redesigned tender with 30-ton coal 
capacity has a 14-ft. stoker screw which is 
tapered—How the coal feeds is shown below 
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in the shops, material can be made available, and 
the number of unserviceable days the locomotive is 
shopped can be reduced to a minimum. The Cana- 
dian Pacific reports that by closer scheduling of 
locomotives for repairs, they saved 8,500 locomo- 
tive days during 1947 and 1948. In previous years 
they report it had been necessary to rent locomo- 
tives from other roads to handle peak demands, and 
although traffic was heavier in 1947 and 1948 than 
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in previous years, they were able to operate these 
years without assistance from other railroads. 

The cost of coal has increased until it is now one 
of the largest items of steam locomotive operating 
expense. Unfortunately, underground mechanization 
of the coal mines generally results in higher ash, 
wider quality variations, and an increased per- 
centage of fine slack. A better grade coal with low 
ash content will improve efficiency, speed up the 
cleaning of fires at terminals, and minimize delays 
on road, all of which will result in improving loco- 
motive utilization. 

The Norfolk and Western conducted a series of 
tests on 2-8-8-2 locomotives and by the use of double 
screened prepared coal, obtained the following fuel 
performance per thousand gross ton miles: 


Size coal, in. Pounds fired 
2 x0 46.11 
Е 40,79 
2V5 x 11⁄4 39.85 


With proper treatment of boiler water, locomo- 
tive availability is greatly increased because corro- 
sion, scale formation, and accumulations of mud 
and sludge are held to a minimum, thereby reducing 
loss of locomotive time for boiler and firebox re- 
pairs. Flue renewals and injury to flue ends from 
repeated caulking are reduced. Foaming is mini- 
mized and consequent road delays eliminated. 

Modern servicing are a requisite to secure maxi- 
mum utilization. Improvements made at the Southern 
Pacific Alhambra enginehouse at Los Angeles, Calif., 
include one stall equipped with a permanent scaffold 
for use when making repairs ahead of the cab and 
above the running board which eliminates unsafe 
temporary staging and saves the labor required to 
build standees and scaffolds. 

In conjunction with the fixed scaffold, a perma- 
nent steel platform is provided for ease in removing 
and applying superheater units and handling front 
end netting, steam pipes, nozzle stands, etc. The plat- 
form has a hinged apron, which can be lowered or 
raised in order to connect the platform with the 
locomotive. The apron is operated by means of an 
overhead traveling crane and when lowered rests on 
the front running board, level with the bottom of 
the smoke box. The platform has hand rails, with 
access from either side by means of steel stairs with 
hand rails. It is also equipped with wire mesh guards 
to prevent objects from falling to the floor. It is 
large enough to hold the material being worked on. 
and still afford room for men to walk around and 
perform their work with safety. The platform is 
equipped with a steel drum or roller, 12 in. in 
diameter, running the full width, and operated by a 
low speed, 5 hp. motor equipped with transmission 
and reverse. А strong hemp rope coiled around the 
drum is used to pull out superheater units. The 
overhead traveling crane, which travels the full 
length of the platform, is used to handle material 
removed from the smoke box. A unit puller, 
equipped with a pulley, is inserted in the flues for 
pulling superheater units into the locomotive. The 
time saved by use of these facilities as compared to 
former methods is substantial. 
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Permanent steel platform for 
front-end work has an extension 
outside the house wall with 
power drum (shown below) for 
removing units 


Southern Pacific steam locomotive 
sanding facilities at Sparks, Nev. 
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Locomotive spotters are generally used to relieve 
turntable congestion and accelerate repairs, thus con- 
tributing to increasing the availability of locomo- 
tives. They have also reduced man hours lost as the 
result of mechanics having to wait long periods to 
obtain the necessary spots to complete repair work. 

The members of the committee which prepared this 
report were C. E. Pond (chairman), assistant to 
superintendent, motive power, Norfolk & Western; 
F. E. Molloy (vice-chairman), assistant superinten- 
dent, motive power, Southern Pacific; J. E. McLeod, 
superintendent, motive power, Chesapéake & Ohio; 
C. H. Spence, superintendent, Mount Clare Shops, 
Baltimore & Ohio; L. B. George, assistant chief of 
motive power and rolling stock, Canadian Pacific, 
and John Moe, superintendent of apprentice training, 
Chicago, Milwaukee, St. Paul & Pacific. 
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Attracting and Holding 
Engineering Graduates* 


A discussion of the methods used by the New York Cen- 
tral in hiring and training special technical apprentices 


A MAN worth hiring is one worth retaining, con- 
versely a company worthy of making an affiliation 
with, is one worthy of a man’s loyal, lifetime 
service. 

Both the applicant and the company have each an 
inherent right to be satisfied as to how the other 
will measure up in these respects. On this premise, 
the initial conference or conference between the 
applicant and his prospective employer become of 
paramount importance. Both parties must obtain 
a thorough understanding of the other. 

the one hand, the employer must be con- 
vinced beyond any doubt that (1) The applicant is 
seeking a lifetime connection; (2) He will enjoy 
doing the kind of work that he will be required to 
do; (3) He will be able to get along with and enjoy 
working for and with the other men in the organiza- 
tion; (4) His moral and social background will 
make him an asset to the company in whatever posi- 
tion he may attain; (5) His educational background 
is such that he can be depended upon to acquire the 
pertinent knowledge his future will require him to 
have, and that (6) His loyalty and devotion to duty 
will be as unquestionable in adversity as in tran- 
quillity. 

On the other hand, the candidate must be con- 
vinced that (1) The company he is seeking employ- 
ment with is a stable and sound one; (2) It offers the 
kind of work which he feels himself to be the best 
suited for and which he will enjoy doing; (3) Its 
rates of pay and working conditions are satisfactory; 
(4) Its training program is constructive and thor- 
ough; (5) It offers advancement to those who are 
qualified and worthy, and that (6) Its personnel is 
the type with which he will be compatible. 

Information as important as are the above twelve 
items cannot be exchanged and established in a 
whirlwind, brief interview. Time and patience on 
the part of both parties are essential. From the 
company’s point of view, it is imperative that the 
officer entrusted with the conference be well quali- 
fied both as to personality and knowledge of his 
company’s requirements and needs. This informa- 
^ e Abstract of a paper presented at the annus] meeting of the American 
Society of Mechanical Engineers, Railroad Division, held at Hotel Statler, 


New York, December 1, A 
t Manager of equipment, New York Central System. 
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tion once established to the satisfaction of both 
parties, the hiring contract may then be signed with- 
out hesitation. Once signed the company and the 
employe have both added a new and valuable item 
to their respective assets. 

The new employe should, indeed, be considered 
as an asset. His value to himself and to his employer 
will be daily increased by proper training. This fact 
should be made evident to him, and kept before him 
in an impressive manner at all times so that he will 
want to acquire all the knowledge and information 
possible about his job, his company and its problems, 
policies and future requirements of him. 

The training and retaining of engineering gradu- 
ates cannot be discussed separately. Each is the 
complement of the other. There must be a mutual 
understanding, a mutual cooperation and a mutual 
satisfaction involved which on one hand will inspire 
the engineer to get the greatest benefit from his 
training, do the greatest possible good for his com- 
pany and to remain with the company so long as he 
may be physically and mentally qualified. On the 
other hand, the company must provide a training 
which will be an inspiration and permit the trainee 
to acquire the greatest good from it, and advance- 
ment program thereafter which will underwrite the 
inspiration it has created, and job security which by 
its actual operation will prove to him and all others 
in the same category that his being an asset to 
them is a fact and not a myth. and a retirement 
security which will be commensurable with the posi- 
tion he has acquired and the service he has rendered. 

All of these things the New York Central System 
strives to do. The methods followed and the results 
which are being obtained in the equipment depart- 
ment are a story which may be of interest to all. 

To begin with, it should be understood that the 
equipment department of the New York Central is 
responsible for the design of electric, steam апа 
Diesel locomotives, passenger, freight and work 
equipment cars, power plants, shops, shop machinery 
and special devices; after the design is completed it 
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is responsible for the construction of this equipment, 
and thereafter for its maintenance and operation. 
Engaged in this task are about 200 men on strictly 
engineering work and some 2,000 men in super- 
visory positions on maintenance work whose posi- 
tions the new mechanical and electrical graduate 
could aspire to. Quite frequently also equipment 
department engineers and supervisors are trans- 
ferred to positions in other departments, thus broad- 
ening the field of advancement materially. 

Since 1901 the New York Central has had a 
special apprentice course designed to fit the engineer- 
ing graduate for these positions. Over the years this 
course has varied considerably, the final system 
having been evolved some five years ago. 

Interviews with and the hiring of engineering 
graduates are handled by either the manager of 
equipment or the general superintendent of equip- 
ment. The number of special apprentices on the rolls 
at any one time is held to not over 25. It is evident, 
therefore, that there is a broad field for the graduate 
from this course. To insure uniform training and a 
close observance of the progress of the special appren- 
tice his assignments are controlled by the general 
superintendent of equipment at New York. His 
immediate superior during any one assignment is 
required to make a monthly report of his progress 
and capabilities to the general superintendent of 
equipment. 

The special apprentice course imposes the heaviest 
physical work load on the student right at the start. 
He is required actually to perform work with regu- 
lar mechanics and there is no attempt made to make 
things easy for him. If he is physically lazy, this fact 
will quickly be evident. The student knew this was 
coming before he started. He also knew that if he 
proved to be physically lazy the Central had no place 
for him. On the other hand, it will be noted that his 
course is varied each three months during the first 
two years. His interest is, therefore, never allowed to 
lag. The same thing is true during the first half of 
his last year on the optional assignment where he 
works and learns the running repair methods and 
requirements on locomotive or cars. During this 
period the physical work requirements are less, but 
the mental work requirements increase. 

When the first six months of the third or last year 
of the special apprenticeship has been satisfactorily 
completed, the student is called in for another con- 
ference. The purpose this time is to review his prog- 
ress and experience, ascertain his preferences and 
jointly decide on his assignment for the last six 
months of the course. This is considered an im- 
portant phase in the student's education. By now he 
has had opportunity to see for himself what the 
maintenance problems are on all types of equipment, 
to learn the work and production methods followed, 
and to establish to his own satisfaction which type of 
work he is best qualified for and would be the most 
satisfied at. Also management has learned his limita- 
tions, his capabilities, and natural bent. Together 
they decide on how he shall specialize during the 
final phase of his training. The moment of this 
decision is impressed upon him and the opportunities 
before him are pointed out. 
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Heretofore he has been a student mechanic. Now 
he becames a student supervisor. He carries out 
special enginering and managerial assignments given 
him by the officer to whom assigned, and starting in 
a small way on supervisory jobs of minor importance 
begins to obtain experience in handling men. As he 
progresses the importance of these assignments be- 
comes increasingly greater, as do the responsibilities 
he is allowed to assume. By the time he finishes his 
special apprentice course both he and management 
are not only aware of whether he has the required 
qualifications but as to whether he is in the right 
groove. 

When the special apprentice course is completed, 
the education of the engineering graduate is not com- 
plete. For approximately a year thereafter his as- 
signments are on jobs primarily of an instructive 
nature. They cover essential work, but of such a 
nature as to be highly educational. The rates of pay 
are high enough to be an attractive promotion over 
the rate paid during the last year of the special 
apprentice course. 

Usually at about the end of the fourth year of 
employment, he takes a place in the ranks of the 
supervisors or the engineering staff as his capabilities 
and desires indicate him best fitted for. He now must 
take his chances of promotion along with the 2,200 
other supervisors and engineers, some of whom have 
had the same training advantages as he, many of 
whom have come up the so-called hard way. But his 
chances of success are good for he has a thorough 
knowledge of the railroad and its equipment. If he 
is in the engineering division, his design ideas are 
good because he knows the service the equipment he 
is designing must perform. If he is in the mainte- 
nance division, his experience has already shown 
him how maintenance must be done to insure good 
performance. In either case he has contacted many 
of those on the road with whom his daily work will 
bring him in contact and knows how to get along 
well with them. 

Where he goes, the heights he attains, is a matter 
which he knows is entirely up to him and the wa 
he handles each succeeding position or job with 
which he is entrusted. He knows also that there is 
no limit except that imposed by himself as to the 
height he can climb during his railroad career. 

Why then, should there be any reason for him to 
leave the service of a company which has devoted 
so much time and money to his education and which 
offers so great an opportunity to him for his future? 

The answer to this question may be found by a 
search of the records and case histories of those who 
have entered New York Central service as special 
apprentice. 

The first graduate from this course was employed 
in 1901. Since that time 150 engineers have been 
graduated from our special apprentice course, and as 
of this date there are 84 graduates still in our official 
family and 19 undergoing training as special ap- 
prentices. 

[Included in this paper were tabulations showing 
the names of the colleges from which special ap- 
prentices on the New York Central were graduated; 
a chronological list of the 66 men no longer in the 
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railroad's service and a similar list of the 84 men 
remaining in the service. These two lists show the 
special apprentice's first position after completing his 
apprenticeship, the position five years and ten years 
later and the position held upon leaving the com- 
pany's service or, if still in service, at the present 
time. These lists show the individual record, in- 
cluding the salaries, of the postions held.—EprroR] 

Of 66 men who severed connection with the New 
York Central, 39 were engaged in straight engineer- 
ing work and 27 in maintenance work. The salaries 
of this group in their first position after completing 
apprenticeship averaged $175 per month; five years 
after graduation from special apprenticeship only 
21 of men remained in service and their average 
salary was $255 per month; ten years after gradua- 
tion only 13 of these men remained in service and 
their average salary was $304 per month; 42 of these 
men quit after remaining less than five years in 
service and their averáge salary at the time they 
severed connection with the railroad was $188 per 
month. 

Of a group of 84 men, still in the company's serv- 
ice, 51 are in the maintenance section of the equip- 
ment department, 31 in the engineering section of 
the equipment department, one is assistant general 
purchasing agent, and one assistant general manager. 
The average salary in their first position after gradu- 
ation was $197 per month; the same men at the end 
of the first five years after graduation salary average 
was $265 per month; after ten years their salary 
average was $325 per month and at the present time 
their average salary is $528 per month. 

The average length of service of these men is 19 
years; of these ten have 30 years service or more; 
36 have between 20 and 30 years service; 23 have 
between 10 and 20 years service, and 15 with less 
than 10 years service. The maximum length of 
service is 43 years and the minimum a fraction over 

ee years. 

Between 1901 and 1920 but few special apprentices 
were employed. The highest number per year was 
three and in many years none were employed. Dur- 
ing that time the value of the special apprentice to 
the railroad company had evidently not been thor- 
oughly established. Neither had a good special ap- 
prentice training program been worked out. Much 
of the hiring was apparently done on the basis of 
family connection and the placement of these men 
depended largely on their acceptance by the few men 
in authority who were convinced that the railroad 
company needed engineering graduates for any jobs 
other than strictly academic engineering work. On 
the other hand, in spite of these facts, some very 
fine engineers began to receive recognition and make 
a place for themselves. As a result, the attitude 
toward employment of men with an engineering 
background gradually changed. 

During the next ten years, 1920 to 1929, the 
average number of special apprentices graduated 
was about seven per year and a peak of fourteen 
was reached in 1923. 

The depression in business which followed not only 
stopped the hiring entirely, but resulted in a large 
number of former special apprentices either being 
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furloughed, dropped from the rolls entirely or resign- 
ing because of the uncertainty which continued lay- 
off and salary reductions created. 

In 1934 with business improved and conditions 
generally more stable, engineers again began gradu- 
ating from the special apprentice course and for the 
next eight years, 1934 to 1941, the number graduat- 
ing annually averaged 514 with a peak of eight. 
During the same period, however, eleven special 
apprentice course graduates severed their connection 
with the railroad primarily because of there being a 
disparity of rates of pay between those offered by 
the railroad company and those paid by other in- 
dustry. Furthermore, the special apprentice training 
course then in effect was neither thorough nor at- 
tractive, and the practice of furloughing them when 
business was bad was discouraging. 


Post-War Condition 


Then followed the war years, during which it was 
practically impossible to hire a young man because 
of military requirements. Not only was hiring at a 
standstill, but at the same time most of the special 
apprentices and younger special apprentice course 
graduates either were drafted into the armed forces 
or enlisted therein. Almost without exception these 
men were commissioned as officers. During their mil- 
itary service a large number of those who had not 
finished their special apprentice courses were married 
and by the time the war was over had obligations 
which no longer made the rate of pay for special 
apprentices attractive to them. Consequently but few 
returned. During this period, therefore, the hiring 
rate was the lowest and the separation rate the high- 
est in the almost 50 years of existence of the special 
apprentice system on the New York Central. 

ile these reverses were being suffered the Cen- 
tral's officials were studying the situation carefully 
and through that study realized that they must 

(1) Make the hiring rates for special apprentices 
more attractive; 

(2) Improve employee relation with the special 
apprentices; 

(3) Improve their training course; 

(4) Improve their chances of advancement; 

(5) Avoid lay-off of these men if at all possible 
during lean times; 

(6) Not overhire so that good jobs would be 
available to those who qualified for them; 

(7) Minimize the necessity for moving the ap- 
prentice from one point to another and com- 
pensate him for his moving expense when it 
became necessary to move him, and 

(8) Make him a part of management from the 
time he was hired. 

To accomplish this it was plain that it would be 
necessary to adjust the hiring rates because of the 
disparity which had long existed between them and 
those paid by other industries. Furthermore, indis- 
criminate hiring without regard to the company's 
needs, or the possibility of later placement or without 
a complete understanding of all pertinent factors 
being had by both parties evidently was a procedure 
which had been responsible for later misunderstand- 
ings and dissatisfaction. All too often we found 


JANUARY, 1950 


that engineering graduates, after being hired, were 


forgotten and allowed to struggle along as best they 


could without counsel or consultation. Often they 
were early sidetracked onto jobs the local manage- 
ment needed to fill at the moment and when the 
three-year training period ended had no general 
training at all. Too often no one knew what their 
qualifications, capabilities or natural bents were nor 
gave the least consideration to their personal desires. 

There was no understanding or agreement with the 
shop crafts organizations which permitted the special 
apprentice to do actual mechanic's work and no pro- 
visions made with the supervisors to permit them to 
gain experience as such. They, then, were of course 
more often observers than learners and were con- 
sequently persona non grata with the shop employees 
and supervisors as well. Agreements with the parties 
concerned were recognized a necessity and ultimately 
consummated. 

Special apprentices were generally furloughed 
when business recessions occurred and payroll econ- 
omies ordered. They were moved from point to 
point on the System without plan and quite often 
because some local official wanted special work done 
and figured it was the easy way to get the help he 
wanted. Not infrequently they were required to make 
such moves without compensation for their moving 
expenses and with no increase in pay rates. To top 
this all off there were many cases where special 
apprentices finished their three year course and found 
there was no job for them. They were either dropped 
or asked to stay on a so-called extended special 


apprentjce rate, which of course was disappointing 
and no inducement. 

All of these adverse factors certainly did not create 
a good reputation for the New York Central’s special 
apprentice training system. It could not be expected 
that graduates from such a course would generally 
try to influence undergraduates from their alma mater 
to aspire to follow their footsteps. Naturally, too, 
university and college personnel and placement of- 
ficers were less than enthusiastic about recommending 
to the student that he apply to the Central for em- 
ployment on graduation. As a result in many in- 
stances other industries got the cream of the crop, 
we took what was left and our retention rate was 
low. 

The present system and training course was de- 
vised and went into effect at the close of the war. 
The results have been thus far highly satisfactory. 
Since the war 24 young engineers have been gradu- 
ated and taken over good positions. Nineteen (19) 
undergraduates are being trained and their prospects 
of advancement after graduation are good. Further- 
more, there are numerous applications on file from 
which to fill our requirements and new applications 
are coming in currently. 

Since putting our new system into effect our re- 
tention rate is aa aig 80 per cent. I am happy 
to say that apparently we have solved not only the 
problem of attracting the engineering graduate to 
the railroad, but of retaining them with us. I am con- 
fident that any railroad can do the same or a better 
job. 


REQUISITES FOR SPECIAL APPRENTICE COURSE 


1. Must be graduate of mechanical engineering or mechanic 
electrical course in an accredited college. Some practical 
experience desirable, but may be waived. Interview re- 
quired. 

2. Age—under 26. Good physical condition, sight and hear- 
ing, and good moral character. Must have an earnest .de- 
sire to enter training course. 

3. Course is three years. Consists of experience on the regu- 
lar work in the shops, engine terminals and repair yards, 
with a change as nearly in accordance with the program 
under Paragraph 4 as circumstances permit. 

4. Training schedule for special apprentices is outlined be- 
low. Those assignments shown in the first and second years 
are required, but the order of the assignment may be 
changed as conditions make necessary, although the order 
shown is considered to be the desirable sequence: 


First YEAR 
Locomotive Shops 
Erecting Floor .. ............... 3 Months 
Machine Shop......... ._ . ... 3 Months 
Boiler Shop ................. ..... 3 Months 
Blacksmith Shop ............ ....... 3 Months 
Seconp YEAR 
Passenger Car Shops ................. 3 Months 
Freight Car Shops ............ ....... 3 Months 
Electric Shop (Electric locomotive and 
M. U. Car equipment) ................ 3 Months 
Diesel-Electric Shop .................. 3 Months 


Tuirp YEAR 


First Six Months—Optional assignment to engine terminal, 
passenger or freight repair yard. 


Second Six Months—Special assignment with one of the 
following, including filling of temporary supervisory vacan- 
cies, selection to be made in joint conference with student 
and management: 
Supervisor of locomotive and fuel performance 
Engineer of tests 
Engineer of motive power, rolling stock or electrical 
equipment 
Master mechanic 
Division general car foreman 
Shop superintendent; either locomotive, car, or electric 
shop 
Those special apprentices, who, prior to starting their 
special apprenticeship have served time as regular apprentices 
in any of the shops or capacities outlined above, will be 
credited for such time on the basis of the number of days 
actually spent on the work involved. 

5. No pay for overtime allowed. Refund for expenditures 
when on detached duty is permitted. Two weeks vacation 
per year, with pay, is allowed, after the first year. 

6. Rate of pay: 

lst 6 Months 2nd 6 Months 


First year... А $211.50 $285.50 
Second year .............. 293.50 301.50 
Third year ............... 309.50 317.50 


7. At completion of the Course, permanent assignment will 
be made to a place which the graduate can fill for the 
best interest of the Company, and with credit to himself. 


Б 


JANUARY, 1950 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 19 


I 
| 
| 
| 
| 
{ 


ELECTRICAL SECTION 


Lehigh Valley 


Installs Vapor Degreaser 


Intended primarily for service in the electrical shop, the device 
is also used extensively for cleaning of a variety of metal parts 


А УАРОВ degreaser has been installed in the Le- 
high Valley's electrical shop at Sayre, Pa. Its pri- 
mary purpose is Diesel-electrical locomotive mainte- 
nance, and in this capacity it is currently being used 
to degrease traction motor armatures and frames, 
and also to clean motor pinions, gear cases, air and 
oil filters, cylinder heads, spring assemblies and 
many other metal parts. It is also used for shop 


' motors and other electrical equipment which is over- 


hauled in the electric shop. 

Lighter weight parts are placed in the degreaser by 
means of an air hoise mounted on a jib crane. The 
shop traveling crane is used for the heavier parts, 
such as traction motor frames. . 

The degreaser consists primarily of a tank placed 
in a pit in the shop floor. While it is in use, liquid 
solvent in the bottom of the tank is kept boiling by 
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means of steam pipes submerged in the liquid. The 
vapor, which results from the boiling, rises to almost 
fill the tank, but is kept from overflowing the tank 
by condenser coils carrying cold water which are lo- 
cated inside the tank near the upper rim. The solvent 
used by the Lehigh Valley is Perm-a-clor, which is a 
bighly stabilized trichlorethylene, and which boils at 
a temperature of 188 deg. F. It is non-inflammable, 
and the work emerges clean and dry without supple- 
mentary heating. Only pure distillate and vapor come 
in contact with the parts being cleaned. 

Parts to be cleaned are suspended in the hot vapor 
for periods of one to fifteen minutes. Since they are 
at room temperature when immersed, the vapor con- 
denses rapidly on the parts, and the resultant con- 
densate streams off of them, carrying the dissolved 
grease and dirt with it. A motor-driven pump, with 


Vapor degreaser in the 
Sayre, Pa., shops of the 
Lehigh Valley 
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Left: A traction motor pinion before cleaning—Right: Traction motor pinion after 12 minutes treatment in the degreaser 


pushbutton control supplies liquid solvent for a 
hand-operated spray which is used to flush the part 
being cleaned just before it is removed from the 
tank. 

The size of degreaser, chosen by the Lehigh Valley, 
employs a tank which has a clear opening 72 in. 
long by 48 in. wide, and has an available vapor 
depth of 60 in. The rated production capacity is 
24.000 lb. of steel per hour. This means that this 
amount of steel can be put through the tank in one 
hour without reducing the level of the vapor to a 

oint below the condenser coils. i 

The distillate from the condenser is caught in a 
gutter from which it drains through a water separa- 


A traction motor frame 
comes out of the tank 
after five minutes immer- 
sion—Immersion time for 
class A insulation is lim- 
ited to five minutes— 
Time for class B insula- 
tion may be extended to 
ten minutes 
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tor into a storage tank. This storage tank is divided 
to provide a separate compartment for the collection 
of solvent distillate used in the flushing operation. 
This sump, in turn, overflows into the main com- 
partment of the storage tank, the solvent finally 
returning to the boiling chamber of the machine, 
thus completing the solvent cycle. 

Grease and dirt, removed from the parts, fall 
through a grating into the bottom of the tank. When 
the level of dirt becomes sufficient to reach the 
heating coils, the bottom of the tank is cleaned. This 
is accomplished by first closing a valve between the 
storage tank and the main tank, and continuing the 
boiling until the main tank is empty. The steam is 
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Operators making cleaning tests while 
man with stop watch keeps time 


then turned off, the lieating coils are removed 
through a cleanout door at the bottom of the tank, 
and the dirt scraped from the bottom. 

The estimated requirements per 8-hr. day of con- 
tinuous operation are: water—7,600 gal.; power— 
0.5 kw.-hr.; heat—3,760 Ib. of steam at 15 Ib. per 
sq. in. 

The degreaser was supplied by the Detrex Cor- 
poration, Detroit, Mich. 


Interior of the degreaser tank showing 
the condenser coils and a traction mo- 
tor armature suspended in the vapor 
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"Private" Skids 
for Battery Handling 


Skid and truck used for handling battery trays 


Individual skids have materially eased the work 
of handling and overhauling Diesel-electric loco- 
motive batteries in the Erie shop at Marion, Ohio. 
The skids which are fabricated from 14-in. welded 
steel plate, are the same height as the floor of the 
locomotive battery box. The height is 17 in., the 
width 14 in., and the length 30% in. To give the 
skid the necessary stiffness and at the same time 
allow for.handling the skid with a lift truck, the 
skids have a second horizontal plate, 314 in. below 
the deck plate, with a vertical 5 6-іп. member at 


When the battery tray is on a skid the top 
of a battery is at a convenient working height 
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Three skids and trays on а hand lift truck 


the center, welded to the stiffener and deck plate. 
Four flanges, or lips, 1 in. high and 4 in. long, 
are welded to the edges of the deck plate, to keep 
the battery from slipping sideways, or rotating when 
it is on the skid. 

A manual lift truck is used for handling one, 
two or three batteries. The procedure for changing 
out batteries consists of putting two loaded skids 
and one empty one on a truck. One tray is slid from 
the battery box onto the empty skid. The truck is 
then moved along the width of one tray, and the 
tray on the next skid is slid into the empty space 
in the battery box. The same procedure is used for 
the remaining trays. 

At all times that a battery tray is out of the loco- 
motive, it remains on its own "private" skid. The 
height of the battery on the skid makes work on the 
battery convenient. The work done normally con- 


A half an hour in the bake oven 
makes the removal of seals easy 


sists of resealing battery covers, and occasionally 
replacing a broken jar. 

For renewing the cover seal, the battery is placed 
in the baking oven with the temperature set between 
90 and 100 deg. F. In a half, to three-quarters, of 
an hour, the seal is soft enough so that it may be 
removed easily with a putty knife. This eliminates 
the use of an open flame which is always hazardous 
for battery work. The new seal is poured from a 
coffee pot. 


Instructor points out fea- 
tures of partly completed 
G.E. 25-ton switching Die- 
sel-electric locomotive at 
the General Electric Com- 
pany's Diesel-electric school 
in its Erie, Pa. plant—The 
company's Locomotive and 
Car Equipment Divisions of- 
fer instruction in operation, 
inspection and maintenance 
of G.E.'s switching locomo- 
tives 
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A. C. Power for Passenger Cars 


The advantages of motors without commutators, as well as fluores- 
cent lighting, and use of standardized 110-volt accessories, have 
created a constantly increasing demand for alternating current power 


Tas a.c. power requirements which ten years ago 
consisted of a small fluorescent lighting load of a few 
hundred watts, have increased considerably in the 
modern type of railroad passenger car. They now in- 
clude a lighting load, as well as a motor load, which 
may total as much as 6.4 kw. 

The load may vary between 4.0 and 6.4 kw., the 
maximum at present being 6.4 kw. at 90 per cent 
power factor. It consists of fluorescent lamps and in- 
duction motors, usually three-phase. The load may 
include the air circulating fan motor and the con- 
denser fan motor. Because of the large load, it is im- 
portant that the apparatus be as efficient as possible. 

Both the frequency and voltage should be properly 
regulated under all conditions of loading, tempera- 
ture and input voltage variations. The maximum spe- 
cified d.c. input voltage range is 95 to 160 volts lor 
nominal 115 volts and 54 to 90 for nominal 64 volts. 

For easy and cheap maintenance. it is essential 
that it be rugged in construction, simple in design 
and of a type familiar to railroad men. For long life, 
it is very desirable that the apparatus run cool. 

For stability of operation, it is an advantage to 
have the regulating equipment act with the minimum 
of interdependence. Furthermore, such independence 
of action allows easy understanding of the operation 
of the equipment, and simplifies the analysis of 
trouble when it occurs. 

Another requirement is the ability of the machine 
to start a 3-phase induction motor, or motors, up to 
a total of two horsepower, without causing excessive 
dimming of the fluorescent lamps for an appreciable 
length of time. Obviously, the value of equipment 


* Safety Car Heating and Lighting Company. 
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built for this type of application depends on the 
manner in which it meets the above requirements. 

To meet this growing need for larger equipment, 
the Safety type MG-19 motor alternator was devel- 
oped, based on designs which had already been 
proved in Navy service. It is rated 7 kw. at any 
power factor between 80 per cent and unity, 230 
volts a.c., three-phase, 60 cycles, 1,800 r.p.m. with 64 
or 115 volts d.c. input. Because of the larger size of 
commutator required, the rating of the 32-volt ma- 
chine in the same frame is 5.0 kw. This type of ma- 
chine is externally regulated, the complete installa- 
tion consisting of a motor alternator, a step starter, a 
carbon pile voltage regulator and a carbon pile fre- 
quency regulator. | 

The construction of the motor alternator is prac- 
tically standard for this type of equipment. The ro- 
tating member consists of the d.c. motor armature 
and the alternator armature mounted on a common 
shaft on sealed ball bearings. These are four d.c. 
brushes and six a.c. brushes, two of each set being 
connected in parallel. The motor armature is wave 
wound. 

The motor field structure consists of four poles, 
four shunt coils and four single turn series coils 
wound around the shunt coils and taped to them. 

The alternator field structure consists of four pole 
pieces, four shunt coils and four series coils which 
are assembled separately on the pole shoes. The al- 
ternator series coils are connected in series with the 


Fig. 1—The motor- 
alternator is 43 1/16 
in. long, 15 in. in di- 
ameter and weighs 
956 Ib. 
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d.c. armature and compensate for voltage drop by in- 
creasing the field excitation. Their use improved the 
design by relieving the shunt field circuit including 
the regulator carbon pile of part of its load. Regula- 
tion for a wider range of input voltages, loads and 
temperatures is possible. The efficiency is improved 
slightly. But, above all, they help maintain a high 
a.. voltage on sudden application of load, because 
their action is practically instantaneous. 

The machine weights 956 lb., its magnet frame is 
15 in. in diameter and 2474, in. long. The overall 
length is 431% in. The speed is 1,800 r.p.m, and be- 
cause of the sealed bearings no lubrication is re- 
quired. 

The step starter shown in the diagram is the Safety 
standard type used with the smaller inherently regu- 
lated machines. It weighs 17 lb. 

The voltage regulator is a Safety type SC a.c. regu- 
lator, consisting of a carbon pile in the alternator 
field circuit and a resistor, rectifier and carbon pile 
operating coil in series across the a.c. output. The 
coil is across the d.c. terminals of the rectifier. The 
voltage regulator weighs 28 lb. 

The frequency regulator consists of a carbon pile 
in the motor field circuit and a resistor, a frequency 
sensitive circuit, a rectifier and a coil in series across 
the a.c. output. The coil is across the d.c. terminals 
of the rectifier. The frequency sensitive circuit is 
made up of two units. The first has the double func- 
tion of a reactor and a transformer. The second is a 
3-terminal two section capacitor of which one sec- 
tion is in parallel with the reactor. The other section 
is in parallel with the rectifier and the mid-tap of the 
ганот in series. The frequency regulator weighs 
38 ]b. 


je ШИН | 


Voltoge Regie) 


C 


tep Starter 


ў [Terminal Block 


Voltage Regulation 


A small change in a.c. voltage causes a correspond- 
ing change in the operating coil current which varies 
the carbon pile resistance, thus maintaining the volt- 
age substantially constant. 

One important fact should be stressed. The а.с. 
circuit of the regulator acts as a pure resistance so 
that frequency variations do not affect its operation 
in the least. It acts independently of the frequency 
regulator. 

It is possible to maintain closer regulation if the 
carbon pile is operated well within its resistance 
range, only the middle portion being used. The series 
field of the alternator allows such operation. 

The increase in the resistance of the operating coil 
due to heating would normally cause regulation at a 
higher voltage because the current in it is substan- 
tially constant. Therefore, a compensating zero tem- 
perature coefficient resistor is placed in series with 
it and the rectifier, partly for the purpose of temper- 
ature compensation and partly to limit the voltage 
across the rectifier. The rectifier itself has a negative 
temperature coefficient and helps somewhat to com- 
pensate for temperature changes. 

Obviously, if the resistance of the coil and the volt- 
age across it are small in comparison with the resis- 
tance and voltage of the resistor, better compensation 
results. Furthermore, the greater the resistance, and 
voltage drop of the rectifier, the better the compen- 
sation. 

In the present regulator, the resistance of the re- 
sistor was made approximately three times as large 
as that of the coil. Furthermore, the selenium recti- 
fier was purposely selected larger than necessary. 
This results in safer operation because it eliminates 
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Fig. 2—Installation wir- 


ing diagram for the 7- 
kw. motor-alternator 
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the possibility of rectifier breakdown due to voltage 


surges. It also helps limit voltage variations caused 
by temperature changes. 

The guaranteed maximum regulation is plus or 
minus 3 per cent. The average regulation of the ma- 
chines which have been built is approximately plus 
or minus 1.5 per cent. This figure includes variations 
due to load, voltage and temperature changes. 

The power losses in the a.c. control circuit includ- 
ing resistor, rectified and operating coil are 88 watts. 


Frequency Regulation 


The frequency regulator operates on the same 
principle as the voltage regulator except that the re- 
sistive circuit across the a.c. line is replaced with 
one which is essentially reactive, and which is ap- 
proximately four times as sensitive to frequency vari- 
ations as it is to voltage changes. 

Theoretically, a regulator using such a circuit is 
not completely independent of voltage. A four per 
cent change in voltage results approximately in a 
one per cent change in frequency. But because of the 
close voltage regulation, the inertia of the motor al- 
ternator and the high damping of the dashpot, it 
acts, for all practical purposes, as a totally independ- 
ent unit. 

Because a shunt motor overspeeds and destroys 
itself, if the field is opened, the motion of the carbon 
pie is limited to a maximum resistance of 110 ohms 

y a stop. 

Disregarding for the present various refinements, 
the a.c. circuit of the regulator consists of a reactor, 
or coil, and a 10.5 mf. capacitor in parallel, the 
parallel circuit being connected in series with the rec- 
tifier and the carbon pile operating coil. Because the 
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Fig. 3—Efficiency-load curves for the 7-kw 
motor-alternator operating at 80 per cent 
power factor (including all auxiliaries) 
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currents in the reactor and the capacitor flow in op- 
posite directions, the rectifier current is the differ- 
ence of the two. This same current is rectified and 
passes through the regulator coil. For example, if 
the current through the reactor is 1.0 amp. and 
through the capacitor 0.70 amp., the difference, 
— 0.30 amp. passes through the rectifier and the 
operating coil. The other 0.70 amp. circulates around 
the parallel circuit between the reactor and the ca- 
pacitor. 

At very low frequencies, the current in the reactor 
is very high because it varies in inverse proportion 
to the frequency and in the capacitor very low be- 
cause it varies directly as the frequency. At high fre- 
quencies, the opposite is true. At 73 cycles, the two 
currents are substantially the same and the current 
in the coil and rectifier is insignificant. At this fre- 
quency, these are in parallel resonance. 

At 60 cycles, the current in the reactor is approxi- 
mately 1.0 amp., in the capacitor 0.70 amp., and in 


1850 
= 1800 жр DES CE ENERO NICE e 
БУЕ йй ЗУ Ый Ой ТӘ ЖЫ ИР КЫ БИ ЭУ ША ИН ПЕ ШИ 
nel 13 ж ы "Sue 
E 
CANNE ж® ке DR SH EE pl Vs ec IK ТЫ, 
g e ———— HN 
£? Al 
< LLC 
dicate normal speed voltage variations 
Н 
2 


3 4 5 
KW. AC. Load (80% PRF.) 


Fig. 4—-Motor-alternator load char- 
acteristics including all auxiliaries 


the operating coil 0.30 amp. At 57 cycles, the cur- 
rent in the reactor would be 1.05 amp., in the capa- 
citor 0.665 amp. and in the regulator coil 0.385 amp. 
Thus, a 5 per cent decrease in frequency results in a 
28.3 per cent increase in operating coil current. Ob- 
viously, this type of circuit is very sensitive, because 
a small frequency change causes a much larger cur- 
rent change. Hence, very close regulation is possible. 

In the actual regulator, the above circuit is modi- 
fied in several ways to meet practical operating re- 
quirements. As shown in the diagram, the capacitor 
is connected across a tap of the reactor instead of the 
whole winding so that the voltage across it is less than 
200 volts. Since the capacitor is rated 230 volts, the 
chances of its breakdown are very small. A 200-ohm, 
mid-tapped resistor is added in order to limit the 
rectifier current on starting the machine from stand- 
still. 
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An auxiliary 4.5 mf. capacitor assembled in the 
same can as the 10.5 тї. unit is added. It is con- 
nected across the rectified and a 100-ohm tap of the 
resistor. It is placed in the circuit to increase the 
maximum allowable carbon pile resistance so that 
large variations in it caused by temperature changes 
and excessive vibration cannot under any circum- 
stances raise that resistance beyond the operating 
limits of the regulator. This is equivalent to increas- 
ing the maximum operating frequency beyond which 
the regulator would function properly. The maximum 
carbon pile resistance is increased from 90 ohms to 
130 ohms and the maximum frequency from 77 to 
100 cycles. The operating range of the regulator is 
increased. The adjustment for maximum resistance 
is less critical. 

The operation of the frequency regulator is prac- 
tically independent of temperature. The voltage across 
the regulator coil is small, and 90 deg. out of phase 
with that of the parallel resonant circuit. Its positive 
temperature coefficient is partially compensated by the 
negative coefficient of the rectifier. Therefore, the 
change in its resistance due to temperature has very 
little effect on the current flowing into the circuit. 
The capacitor was especially selected to give a mini- 
mum variation in capacity with temperature. Labo- 
ratory tests did not show any variation in frequency 
during the heat run. It has been estimated, however, 
that if the ambient temperature of the regulator 
varied between minus 30 deg. C. and plus 50 deg. C., 
the total change in frequency would be 0.4 per cent. 
The specified maximum frequency regulation is plus 
or minus one per cent. In all the tests conducted on 
various machines, it held within plus or minus .5 per 
cent. 

The power losses in the a.c. control circuit includ- 
ing the resonant unit, auxiliary capacitor, resistor, 
rectifier and coil are 68 watts. 

The step starter consumes 49 watts. The total losses 
of all the auxiliaries, i.e., the step starter and the reg- 
ulators, are 205 watts. 


Heating 


Both fixed losses, consisting of the mechanical 
shunt field, and iron, and the variable consisting of 
armature and series field copper losses, are com- 
paratively small. Hence, the motor alternator runs 
cool and it is efficient throughout a wide range of 
loads. 

In the heat runs conducted on the 115-volt unit, 
all parts of the Class B insulated armature had tem- 
perature rises well below 65 deg. C. The temperature 
rises of the Class A insulated field coils and other 
parts of the machine were well below 50 deg. C. 


Efficiency 


The specified minimum efficiency at rating, 7.0 kw. 
at 115 volts, is 76 per cent. This is the overall effi- 
ciency including the losses of all the auxiliaries. It 
is the ratio of output to total input multiplied by 100. 

The efficiency will vary somewhat from one unit to 
another due to permissible manufacturing tolerances. 
The curves show the efficiencies at various loads and 
voltages determined by tests on the 115-volt machine. 
At 7.0 kw. and 115 volts, the value is 78 per cent, 
i.e., 2 per cent higher than the specified figure. 
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The 115-volt curve, (Fig. 3), shows an efficiency 
of 76 per cent at 5.0 kw., 74 per cent at 4.0 kw., 
70 per cent at 3.0 kw., and 61.5 per cent at 2.0 kw. 
Obviously, the equipment may be operated at fairly 
light loads without incurring the usual penalties of 
excessive losses and very low efficiencies. 

Figure 4 shows motor input current, alternator 
output voltage and motor speed plotted against load. 
The voltage and speed are shown plotted as two 
shaded areas. The voltage variations are practically 
independent of input voltage and load. They depend 
to a large degree on friction in the voltage regula- 
tor, and somewhat on the position of the plunger in 
the coil. Because of the alternator series field prac- 
tically the same shunt field current is required at 
all loads. 

The speed variations are also independent of load 
and input voltage. They depend to a large degree on 
a.c. voltage variations and on friction. 


Motor Starting 


Tests were conducted to determine the effect of 
starting an induction motor load on the line. A 6-kw., 
80 per cent power factor load, part of which con- 
sisted of 900 watts of fluorescent lighting, was first 
connected to the alternator output. Then a 1-hp. and 
a l.5-hp., three-phase induction motor, requiring a 
total stalled current of 43 amp. were started simul- 
taneously by closing the switch which connected them 
to the alternator terminals. There was only slight 
dimming of the lamps for a period of less than one 
second, 0.70 of a second at 160 volts d.c., and 0.90 
at 80 volts d.c. This was a far more severe test than 
anything experienced in practice. It was repeated at 
no load where a maximum recovery time of 0.60 of a 
second was recorded. 


Canada's first streamlined Diesel passenger locomotive— 
This Canadian Pacific 2,250-hp. unit, made by the Elec- 
tro-Motive Division of General Motors at LaGrange, Ill., 
is the first of three to be used to completely Dieselize 
the C.P.R.'s passenger and freight service between Mont- 
real, Can. and Boston, Mass., in conjunction with the 
Boston and Maine 
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An experienced operator can determine the 
condition of a seasoned commutator with the 
aid of a carbon brush—In this case the com- 
mutator is heated by means of friction brushes 


Should Diesel Motor 


Commutators Be Seasoned? 


What can seasoning do for traction 
motors on Diesel-electric locomotives? 
Should the commutators of rewound mo- 
tors be seasoned? What is the recom- 
mended procedure for the process of 
seasoning? 


Performance in Service Indicates 
The Desirability of Seasoning 


The seasoning of commutators in high-speed op- 
eration has been standard practice for many years 
on railroads operating a.c. single-phase commutating 
motors. This practice has been responsible for the 
elimination of a good percentage of flashovers re- 
sulting in reduced power, train delays and armature 
removal and repair. 

Its application to high peripheral speed motors in 
Diesel-electric locomotives is justified when the serv- 
ice causes commutators to lose their concentricity 
resulting in heavy commutator maintenance. 

The deterioration of commutators is gradual as a 
result of continual expansion and contraction of the 
commutator bars. Periodical seasoning appreciably 
lengthens the period between armature overhaul, 
extends commutator life, reduces flashovers, consid- 
erably aids commutation, increases brush life and 
reduces the load on the armature shop and the labor 
involved. 
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Can you answer the following question? Answers 
should be addressed: Electrical Editor, Railway 
Mechanical Engineer, 30 Church Street, New 
York 7. 


Does changing the gear-ratio or wheel 
diameter have any effect on the speed- 
tractive-force curve of a Diesel-electric 
locomotive? 


On certain of our cars, we have frequent 
trouble with the mercury tube thermo- 
stats; whereas on other cars of an identi- 
cal design we have practically no trouble 
with the same kind of thermostats. Can 
anyone suggest why we have a lot of 
trouble on some cars, and no trouble on 
similar cars? 


Seasoning procedure consists of grinding of the 
commutator to concentricity, rotating the armature 
at the recommended speed while heat is applied by 
means of a gas flame. The commutator is tightened, 
heated, cooled and the cycle repeated until con- 
centricity is attained within close limits both hot and 
cold. 

With this method established at the plants of the 
electrical manufacturers, new commutators are well 
seasoned to withstand expected temperatures in serv- 
ice. Repetition of the seasoning at the shops of the 
railroads has been found very desirable. 


W. F. FAUERBACH 
Morganite, Incorporated 


Commutators Need Not Be 
Reseasoned Unless Disturbed 


Seasoning of traction motor commutators whether 
for Diesel-electric locomotives or other railway equip- 
ment leads to more stable conditions of commutation 
and brush life than can be experienced with a green 
commutator. Properly seasoned, a commutator will 
not be subject to loosening of assembly bolts, bar 
shifting or bar distortion. All of which means a 
uniform commutating surface that will permit good 
commutation and brush life with the proper brushes. 

After a period of service in its normal application, 
any commutator will be seasoned whether put in 
service green or not. If properly maintained when 
first put in service, a green commutator will stabilize, 
and be seasoned and can be expected to perform as 
a pre-service seasoned one. However, that requires a 
lot of work, and that means high maintenance costs. 
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Should the Commutators of rewound motors 
be seasoned? 


Fundamentally, seasoning consists of spinning a 
commutator under high temperatures and tightening 
up its assembly bolts at carefully predetermined 
intervals. It does not appear desirable to suggest 
that users of traction motors equip themselves to 
build commutators. With that in mind, the logical 
process would be to procure properly seasoned com- 
mutators from the original manufacturer of the motor 
involved. Thereby, the operating railroad would 
avoid chances of splitting or warping armature seg- 
ments, overstressing bolts, or damaging insulating 
cones on “V” rings. Also, the user would be taking 
advantage of the accumulated experience of the man- 
ufacturers of large numbers and types of electrical 
motors. 

S. Guy FORBES 
General Electric Company 


Have Mercy on the Motor 


About 25 years ago when a successful electric trans- 
mission was first introduced to railroad service in 
the gas-electric age, the speed was slow in comparison 
to present day speed, and commutators and commu- 
tation was not a serious problem, but as speed in- 
creased and power plants became larger, traction 
motors had to keep pace with this increase of horse- 
power. Because of space limitations, this had to be 
done with practically the same motor except that 
equalizers were applied and forced air cooling was 
introduced. As motors became still larger, the only 
addition was increased volume of air. During this 
time more and more brush trouble developed, with 
the result that pressure was brought to bear on brush 
manufacturers to develop a more stable brush. 

Over a period of years, the brush manufacturers 
did develop a better product. Formerly, when a set 
of brushes was applied to a motor, one or two brushes 
in a set would wear down considerably faster than 
the balance of the set and every once in a while one 
brush would cut the commutator. Brush wear was so 
uncertain that it was common practice to change only 
one or two brushes at a time, as no one could pre- 
dict what a brush would do. This was quite a 
problem as commutator wear was considerable, and 
grooving and roughening of commutator was serious. 
Several bars in a commutator would show signs of 
discoloration, etc. 

Brush manufacturers were blaming the motor man- 
ufacturer for loose commutator bars, soft copper, 
etc., with the result that better copper was produced, 
mica with less binder was developed and commutator 
design was improved. . 

During this period of many years, one of the 
newer manufacturers of traction motors developed 
an overspeed method of tightening commutators. 
The commutator was run at about 50 per cent over- 
speed so that centrifugal force developed would 
throw the individual commutator segments out against 
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the vee ring. This machine had a variable speed con- 
trol and after each increase in speed, the machine 
would be stopped, and the commutator would be 
tightened. Later on, heat was added to the process 
to speed up the completed job. First, heat was ap- 
plied by friction and later on by an outside source, 
and this is what was known as commutator seasoning. 
This process became a bottle neck because of the time 
required, and some other method was desirable. 

It was common practice during this period of 
development to finish the copper segments to size 
and then assemble them on a mica vee ring aligning 
them as the commutator built up. Commutator bars 
that did not align to certain limits were used on low 
speed switch engines, and the balance on passenger 
engines, but as the demand for commutators became 
greater, some other means of manufacture had to be 
developed. 

This was a healthy condition and was responsible 
for a lot of improvement in both commutator and 
brush development, and is really what causes all, or 
a very large part of our engineering improvement in 
all branches of engineering. Consequently, today 
commutator bars are first rough punched, then as- 
sembled with mica segments, vees are machined in, 
after which a shell is inserted, and the commutator 
rough machined on its outside diameter. After it 
has been put through several bakings, and closing 
operations, it is given a final machining, final bake 
and closing. Then slots are milled and, after a final 
grinding, the commutator is ready for application to 
a motor. 

With all these improvements, we still have a few 
commutators that will break brushes, but after re- 
moval, nothing can,be found wrong with the com- 
mutator. This same commutator without anything 
being done to it, will be put back in service, and will 
give good performance. This is caused by vibration 
set up in the motor that actually causes the commu- 
tator to become eccentric and break brushes. 


А considerable amount of money and time is 
spent on dynamic balancing of armatures. This has 
considerable merit, and should be continued, but a 
very large per cent of our motor trouble, both wind- 
ing and commutator, is caused by vibration set.up by 
the method in which motors are suspended in the 
truck. 

We purchase a small desk fan, and pay perhaps 
$25.00 for it, and we expect to be able to set this fan 
on our desk or drawing table without having any 
trouble from vibration. We do not have any because 
it will be perfectly balanced, and set in rubber at 
several points, to absorb what little vibration there 
might be. On the other hand, we will spend from 
$5,000.00 to $6,500.00 for a traction motor, and 
mount it directly on the axle, without any means of 
absorbing shock, with the result that the terrific 
pounding caused by out-of-balance of axles and 
wheels, rail joints, bad meshing of gears, loose 
trucks, etc., is all transmitted to the motor and finally 
the armature commutator and windings,—and this 
pounding can be measured in tons. The designer of 
the locomotive has taken many precautions to see 
that this pounding is not transmitted to the power 
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plant which is protected by springs, rubber mount- 
ings, shock absorbers, etc., but the motor has not 
had any of the safeguards taken, with the result that 
traction motor maintenance is very high. 

We seem to have about seven sources, or periods, 
of vibration in the motor,—one in the overall motor 
frame, one at the commutator, one between commu- 
tator and laminations, three in the laminations them- 
selves, and one outside the laminations on the pinion 
end. 

This vibration is a large contributing factor in 
commutator trouble. The split brush has gone a long 
way to help correct this trouble. This vibration is 
the reason why the commutator will break brushes 
when mounted in one motor, and work perfectly in 
another. This vibration is unpredictable and will vary 
in position in the truck, because of loading, wheel 
condition, etc. 

There is a considerable amount of engineering 
required on motor suspension, and if railroads will 
either undertake to correct the condition themselves, 
or insist on manufacturers doing it, a large amount 
of money could be saved, and considerable improve- 
ment in service and availability could be shown, 
and about 95 per cent of our commutator and trac- 
tion motor trouble be eliminated. 

C. F. STEINBRINK 
Chicago, Rock Island & Pacific Railway 


The When, the Why and the How 
of Commutator Seasoning 


To answer the above three questions intelligently, 
a brief description of fundamental commutator con- 
struction may not be out of place. 

Any railway generator or motor commutator is 
made of a set of copper bars and mica insulating 
segments. In each end of the set there is machined a 
vee-shaped groove. Into each of these vee-grooves a 
mica-vee-ring is fitted. Steel rings with a correspond- 
ing vee-shape fit into the mica vee-rings. When as- 
sembled, the pressure applied to the steel vee-rings 
is transmitted through the mica vee-rings to the cop- 
per bar and mica strip assembly. The machining of 
the steel parts bears such a relation to that of the 
copper bar and mica strip assembly that the major 
part of the applied pressure tends to pull the copper 
bars and mica strips into a smaller diameter. This 
forces the copper bars and mica strips tight against 
each other, a condition referred to as “arch-binding.” 
The remainder of the applied pressure is used in 
applying a rather light force near the end of the cop- 
per overhang. This makes firm contact against the 
mica vee-ring and seals out dirt and moisture. 

А complete commutator is really a combination of 
springs, the most elastic member being the mica strips 
between the copper bars. Any change in conditions, 
such as speed or temperature, is reflected as a change 
in distribution and magnitude of the various forces 
inside the commutator. 

The successful operation of commutators, in gen- 
eral, depends upon the relation between the different 
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The process of seasoning requires pressing and a 
torque wrench for tensioning of armature bolts 


parts. А movement of just a few copper bars with 
respect to the other bars leads to roughness, sparking, 
and rapid wear. To prevent any such movement, the 
commutator must be kept tight enough that the 
relative motion of any part is held to a minimum. 

The problems that arise in maintaining railway 
type commutators are similar to those that arise with 
other types of commutators, although there are some 
differences in details. It is well to consider what these 
differences are, and how they relate to commutator 
performance, to have a better understanding of the 
maintenance requirements. 

The first consideration is the operating temperature. 
All commutators are affected by changes in tempera- 
ture, since their steel, copper, and mica parts all 
expand at different rates. These differences in ex- 
pansion rates cause higher internal stresses with 
higher temperatures. Since railway machines are 
necessarily operated at higher maximum temperature 
than industrial machines, the extra expansion must be 
taken into account when their commutators are 
designed. 

There are three principal design types of com- 
mutators: the ring nut, the bolted, and the disc spring. 
For taking care of the longitudinal expansion, the 
ring nut type is least effective; the bolted type is 
better; while the disc spring type can handle the 
most expansion. This is why the disc spring type 
commutator is used in some of the larger high-speed 
traction motors. 

Having mentioned the three design types, it seems 
necessary to describe them briefly. First, comes the 
simplest of the three; the ring nut type. In this type 
of commutator, the ring nut has internal threads 
that engage the threads of the commutator spider 
(sometimes called the shell or bushing). When the 
ring nut is tightened, it applies force to the steel 
vee-ring which in turn holds the copper assembly 
tight. 

The second type of commutator is the bolted one, 
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—probably the best known and the most widely used 
of the three. In this type a number of long bolts are 
screwed into tapped holes in the commutator spider 
so that their heads apply force to the steel vee-ring 
to hold the commutator tight. Sometimes, long studs 
are used instead of bolts, but the principle is still 
the same. The bolted commutator derives its capacity 
to take care of expansion from the fact that the bolts 
themselves can stretch lengthwise to a certain extent 
and still not yield; in other words, they can still be 
within their elastic limit and shorten up again when 
the other commutator parts contract. 

The third type is the disc spring, which was men- 
tioned as being able to handle the most expansion of 
the three. It resembles the ring nut type, but differs 
in this important way; the force of the nut is not 
applied directly to the steel vee-ring but to the disc 
spring, which in turn applies the force to the steel 
vee-ring. This disc spring is made of high grade 
alloy steel and can be deflected to a high stress with- 
out yielding. One of the advantages of the spring 
type commutator, not held by either of the other 
types, is that the internal pressure of the commutator 
can be determined at any time simply by measuring 
the deflection of the spring, using a dial gauge. The 
springs are calibrated before assembly, thereby giv- 
ing a basis for converting dial gauge readings into 
equivalent pressure directly. The maintenance of 
these commutators is somewhat more specialized than 
the other types. They are successfully serviced by 
shops that have the correct factory-built tools and 
gauges, but should not be repaired by other shops. 


What Does Seasoning Do for Commutators? 


The mica vee-rings and the insulating mica seg- 
ments between bars are usually made up of mica flakes 
bonded together with shellac. When new commutators 
are being processed at the factory they are seasoned 
by being repeatedly baked and tightened for the 
purpose of driving out the excess shellac at the 
principal zones of pressure. In the case of certain 
high-speed railway motors, the final seasoning at the 
factory is done with the commutator rotating at full 
speed in a suitable oven. This rotational seasoning 
is more effective than stationary seasoning because 
it allows the stresses due to centrifugal force to be 
applied simultaneously with the stresses due to 
thermal expansion. When a well-seasoned commutator 
leaves the factory it can be expected to give satis- 
factory service until disturbed by some unusual con- 
dition, or until normal aging over a long period of 
time gradually causes roughness. 


Should the Commutators of Rewound Motors 
Be Seasoned? 


Every commutator that has seen long service 
eventually requires some attention. The nature of 
the work to be done depends on many things and 
each case must be diagnosed individually. the de- 
cision being based on the previous record of the 
commutator in question as well as on its appearance. 
For example, consider a commutator that has received 
no unfavorable reports in operation but has some 
obvious surface condition such as high mica (or 
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nearly so), burnt bars, marks from previous flashing, 
or eccentricity. Such a commutator may not require 
seasoning but its surface can be reconditioned by 
the following standard operations:—(1) grind or 
turn the copper surface in a lathe, removing as little 
copper as possible; (2) undercut the mica; (3) sand- 
paper (or grind) to remove the burrs; (4) clean 
the bar edges to remove all mica slivers; (5) blow 
the dust out with compressed air; (6) reassemble for 
service. 

The foregoing set of operations is sufficient only 
for surface conditions. Now, take another example. 
Suppose there is a commutator with no apparent 
surface trouble but there have been reports of short 
brush life. This is an indication that some roughness 
develops when the commutator is hot and running 
at high speed. Therefore, this commutator may be 
loose and should be seasoned. 

Still another example of a possible loose commu- 
tator would be one that has been turned or ground 
several times and seems to have a relatively short 
period before it requires attention again. Їп such 
cases, while other sources of commutation trouble 
should be looked for in the machine, it is wise to 
assume that the commutator is loose and requires 
seasoning. 

When an armature is to be rewound, the commu- 
tator should be seasoned in order to have it in the 
best condition to match the new coils that will be put 
in. If a commutator is already worn down nearly 
to the condemning limit, it should not be used with 
a complete new armature winding, since it is not 
economically sound to take the risk that the commu- 
tator will soon be worn to the allowable limit and 
force the scrapping of the armature winding. When 
it is decided that the use of the old commutator is 
justified by its remaining wearing depth, the most 
convenient time to proceed with the seasoning is 
after the old armature coils have been stripped from 
the core. 


What Is the Recommended Procedure for the 
Process of Seasoning? 


First, mark the location of the ring nut with 
respect to the spider. А chisel mark is good. In the 
case of a bolted commutator, mark each bolt head. 

Then, heat the commutator in an oven for about 
4 hours. In the case of an armature from which the 
coils have been removed, a temperature of 140 deg.- 
150 deg. is the best for Class B insulation. If a 
higher class of insulation is used, the temperature 
at which the commutator is baked should be increased 
to the rating of the insulation. When a commutator 
is connected to good armature coils, the temperature 
to which it can be raised is limited by the temperature 
the winding insulation can stand. 

When the commutator is removed from the oven, 
and is still hot, tighten the ring nut, or the bolts, 
while under a press. This requires a tool which can 
usually be made in a good repair shop. It enables 
the required pressure to be applied to the steel vee- 
ring while still leaving access to the commutator nut 
or bolts for tightening. The total force to be ap- 
plied by the press depends upon the size and design 
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Grinding commutators with armatures on own bearings 


of the particular commutator in question. It is best 
to get the recommendation of the manufacturer and 
follow it. 

After pressing and tightening hot, allow the com- 
mutator to cool and repeat the tightening with the 
same press tonnage as when it was hot. 

Observe the location mark that was put on before 
the tightening operation was started. If the move- 
ment has been less than 14 in., the commutator is 
tight. If more than 14 in., repeat the whole heating, 
pressing, cooling and pressing sequence. Їп some 
cases, it may even be necessary to repeat the whole 
sequence another time. If this seems to be an involved 
process, just remember that it is usually the only 
real salvation of an old commutator. 

After the tightening is completed and the other 
armature work is done, the usual undercutting turn- 
ing or grinding can be done. 

In the case of a commutator that has been re- 
paired by applying new mica vee-rings, the same 
sequence of heating and pressing is recommended. 
This seasons the new mica vee-rings by baking the 
shellac that is in the mica. 

After any armature is completely rewound, whether 
with a repaired commutator or a brand new com- 
mutator, it is good practice to give it one more cycle 
of heating and pressing, for the reason that the ex- 
cessive heat developed when soldering the armature 
coils to the commutator necks may further disturb 
the commutator. 

The foregoing set of instructions applies to the 
method of stationary seasoning, which is all that 
can be accomplished in most repair shops. For those 
well-equipped shops that have facilities for rotational 
seasoning, the method is somewhat different. Each of 
the four-hour heating cycles, after the first one, 
takes place in the rotational seasoning oven instead 
of a stationary oven. The commutator is rotated 
at approximately its maximum operating speed dur- 
ing these heating cycles. At the end of each heating 
cycle, the condition of the commutator can be ob- 
served. А convenient way to do this is to move an 
ordinary carbon brush, held firmly but not too tightly 


32 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


in the hand, along the surface of the commutator 
while it is spinning, both hot and cold. After some 
practice at this, one is able to distinguish the rough- 
ness caused by eccentric or oval surfaces, from the 
roughness caused by looseness, and high bars. The 
former cases are helped by regrinding, while the 
latter require retightening and additional seasoning 
cycles. When a commutator stays smooth, both hot 
and cold, through a seasoning cycle, or if the 
observed roughness when hot is very slight, the 
seasoning can be considered as completed and the 
machine re-assembled for service. 

R. E. KELLY 


Westinghouse Electric Corp. 


Heating Cable Prevents 
Freezing of Water Pipes 


Twelve years of service has proven the usefulness 
of electric heating cable in the Cleveland Union Ter- 
minal and has substantially reduced the expense of 
maintenance during freezing weather. The cable, 
supplied by the General Electric Company, was in- 
stalled 12 years ago on 88 water service laterals in 
the terminal, coach yard, and station. Prior to 1937, 
considerable trouble was experienced with the water 
laterals in the wintertime. Freezing and bursting 
pipes were a routine maintenance problem, and sta- 
tion and coach yard platforms had to be dug up 
frequently to repair the damaged pipes. 

In 1936, the terminal began its program of install- 
ing the heating cables on these laterals. The cable 
used was No. 19 Nichrome resistance wire. insulated 
with asbestos, varnished cambric, and covered with 
a lead sheath. Each circuit consisted of 60 ft. of 
heating cable connected to a 110-volt direct current 
circuit. 

Engineers divided the 60-ft. circuit into 12 to 
15-ft. units, and each unit was coiled around the 
water lateral pipe to be protected. The intermediate 
connections between the heating units were made 
through buried, non-metallic, trench-type cable. The 
temperature of this heating cable in open air, when 
connected to the proper voltage, is about 165 deg. F. 

Pipe laterals were made accessible for the cable 
installation and maintenance by constructing small 
brick chambers with removable metal covers. 

Recently, the Cleveland Terminal made additional 
use of G. E. heating cable. Compressed air is sup- 
plied to station and coach yard tracks from a central 
air compressor plant. At this plant, an outdoor type, 
air-cooled after-cooler is used to remove moisture 
from the compressed air. During freezing weather 
trouble was experienced draining off trapped mois- 
ture. Sixty feet of heating cable was wrapped around 
the drain pipes and traps which were then covered 
with waterproof insulation. 

By applying heat to the pipes and traps during 
sub-freezing weather, the terminal engineers are able 
to guarantee trouble-free operation of the after-cooler 
at all times. 
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Electrical Associations 


Some vigorous action seems to be indicated for the 
railroad electrical associations. The two A.A.R. Elec- 
trical Sections, for example, have lost leadership at 


the time when the need for such associations is · 


greater than it has ever been before and is increasing 
rapidly. J. A. Andreucetti, secretary of the Electrical 
Section, Mechanical Division, was retired after the 
1949 Fall meeting and W. S. Lacher, secretary of the 
Electrical Section, Engineering Division, will retire 
in April of this year. It may be said that the elected 
officers run the associations, but if any such or- 
ganization is to be a success, the secretary must be 
both “wheel horse" and “spark plug.” He must carry 
the burden of the paper work. He must also be able 
to see what is needed of the association and by 
“needling” or some other more effective means of 
persuasion, get the members and elected officers to 
do that work. 

The immediate job of the association is two-fold. 
They must in effect go two ways at the same time. 
What is usually looked upon as a first requirement 
is the necessary legislative work which must be car- 
ried on within the framework of the A.A.R. and the 
preparation of standards and recommended prac- 
tices. 

A more immediate and more urgent need is that 
of providing education to the new men in. the field 
and of providing answers to current problems. A 
considerable number of the men who must operate 
and maintain Diesel-electric locomotives are mechan- 
ical men who must understand electrical devices if 
they are to perform their work effectively. Compli- 
cating this situation are the ever-changing problems 
which arise from the use of apparatus which is 
undergoing development. 

One of the ways this need is being met may be 
seen in the growing number of Diesel railway clubs 
which are being formed in various parts of the 
country. Another is being accomplished through 
meetings held by small groups of manufacturers and 
railroad men in various parts of the country to dis- 
cuss current problems common to air conditioning, 
car lighting, car heating and car power supply. In 
the latter case, much important information is de- 
veloped, but there are no minutes of the meeting. 
The Diesel clubs publish papers, with their discus- 
sions, and the car groups may adopt this practice. 

The hazard to the A.A.R. Sections is that these 
other groups may render Section work relatively un- 
important. Already disparaging remarks are heard 
at the small car men’s meetings concerning the in- 
adequacy of the formal associations. 

Several things could and perhaps will be done to 
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correct the present deficiency. If the two sections 
were combined, both duplications of membership and 
work done could be avoided. Given a full-time secre- 
tary of adequate ability and knowledge of the field, 
the Section could become a live and dominant force 
which would exercise real leadership. Given this po- 
sition and prestige, it could look forward to eventu- 
ally becoming a part of an electrical division. Elec- 
trical applications are completely diverse. They are 
included in every phase of railroading. If they are 
separated into pieces which serve individual railroad 
departments, the great value of standardization which 
can only be established satisfactorily by a single or- 
ganization will be lost. 

Perhaps this last suggestion is looking too far into 
the future, but it may at least serve to indicate a 
direction. The present need is to supply immediate 
and pressing demands; to give the associations a 
vitality which will assure them the leadership which 
is essential to railroad requirements and which can- 
not be accomplished effectively by a number of 
smaller organizations. 


Car Department 
Problems in 1950 


As railroads face into the new year, all branches of 
mechanical departments face difficult problems, but 
none more acute than the car department. Questions 
of car supply, both passenger and freight, to meet 
trafic demands are of course uppermost, but second 
only to servicing, inspection, maintenance and per- 
sonnel training. 

Many mechanical details must receive expert at- 
tention. А recent survey of opinion regarding freight- 
car matters emphasized the need for still further in- 
tensive efforts to strengthen car floors, eliminate as 
soon as possible wood running boards and install 
more rapidly the latest pipe anchorage devices. 
Brake-beam tension rods with threaded ends were 
also listed as objectionable. 

The perennial problem of better lubrication ma- 
terials and practices to minimize hot boxes was re- 
peatedly stressed, also the need for modern trucks 
and more effectively maintained cars in all details 
to operate satisfactorily at ever-increasing speeds. 

The excessive cost of up-grading cars for higher- 
class commodity loading was listed as a major de- 
terrent to making badly needed improvements in car 
condition. Ап appeal was registered for improved 
packaging to reduce lading damage, more prompt 
return of freight cars to home lines and the replace- 
ment of old equipment with modern cars built of low- 
alloy high-tensile steel, or other lightweight materials. 
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In answer to the specific question if an upward- 
graduated per diem rate would encourage the appli- 
cation of lightweight cars, roller bearings, load-com- 
pensating brakes, improved trucks, etc., railway car 
officers showed a most decided difference of opinion 
and split almost 50-50 between “Yes” and “No.” 
Some who answered in the negative said this would 
place an unfair burden on short line terminating car- 
riers which will not benefit much, if at all, from the 
improvements. Others gave the idea full approval. 
Still others qualified their answers by saying that a 
graduated per diem on the basis of modernized cars 
would be impracticable, but might prove useful if 
based on car classification for higher commodity 
loading. 

Judging from this limited survey, it seems appar- 
ent that considerable misinformation and misappre- 
hension exists regarding the merits of graduated 
per diem rates based on mechanical conditions and 
should be cleared up to make sure railroads are not 
missing an opportunity to stimulate more rapid ap- 
plication of recognized freight-car improvements. 

Some significant figures have just been made avail. 
able regarding the overall picture of freight-car sup- 
ply and efficiency of use in 1949. The number of new 
cars installed was about 10 per cent less than the 
preceding year; retirements were cut 24 per cent; 
cars undergoing or awaiting repairs increased to 7.3 
per cent of the total number on line; all cars ad. 
vanced in age, almost 35 per cent of them passing the 
quarter century mark. 

The steady decline in general condition of freight 
cars with respect to serviceability was indicated by 
the increased amount of equipment in bad order. 
Railroad and private cars undergoing or awaiting re- 
pairs increased rapidly in number and percentage- 
wise every month in 1949, comprising 4.5 per cent 
of the total cars on line in January and 7.3 per cent 
in November. 

Box-car turn around in October (13.94 days) was 
the best of the year. But the average was adversely 
affected by abnormally high turn-around time for 
gondola and hopper cars (23.63 days and 36.89 
days), idled by the coal and steel strikes. А con- 
tributing cause for the reduced efficiency in use of 
cars of all types was the five-day week, effective 
September 1, which necessitated granting Saturdays 
as free days for demurrage purposes and thus tended 
to increase delays in unloading. 

Several large orders of new freight cars for de- 
livery in 1950 have already been placed. This bears 
out the prediction of J. T. Faricy, president of the 
Association of American Railroads, late in 1949, that 
individual railroads will soon begin placing orders 
for freight cars, not because business is good, but 
because the cars are wearing out. ' 

He also pointed out that more freight cars are 
required to handle a given volume of traffic under 
the new five-day railroad week and cars are gener- 
ally being loaded less heavily than during war years, 
both conditions reducing the efficiency of car use and 


34 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER: 


hence necessitating the provision of additional equip- 
ment. In view of the many uncertainties, any fore- 
cast of freight-car orders in 1950 is obviously a guess, 
but substantial numbers will have to be ordered and 
actually installed, or little real progress will be made 
in meeting and correcting the conditions mentioned 
by President Faricy. 


Why Not Do the 
Job the Best Way 


When two or more ways exist to do a given job, and 
one of the ways has been proved markedly superior 
to the others, it is difficult to understand why the way 
that has been proved best is not used by the majority 
of people doing the work to which the best method is 
applicable. Applying this puzzle to a specific case, 
why do the majority of roads persist in laying out 
locomotives by any means other than a transit? 

The experience of the Chicago & North Western 
with the transit method of layout* should be proof 
enough to anyone that the method has distinct ad- 
vantages over conventional ways of doing the same 
job. That road’s 20-year-old Class Н 4-8-4's averaged 
25,991 miles between Lidgerwooding when laid out 
by ordinary procedures. When the transit method 
was substituted on two of the H's, but no other 
change made, this mileage increased to 34,144, an 
increase of one-third. On locomotives of this class 
which were both modernized and laid out with a 
transit, the original mileage was more than doubled 
to 52,203. Individual locomotives of this class have 
exceeded 100,000 miles between Lidgerwooding. 

In all the above averages intervals were eliminated 
where the primary reason for the Lidgerwooding was 
flat spots or was unknown; the interval between the 
final Lidgerwooding and renewal of the tire was also 
eliminated. In this way the intervals between Lidger- 
wooding become a fairly accurate measure of how 
well the locomotive is aligned. For example, inter- 
vals terminated by flat spots were not included be- 
cause these are caused by sliding the wheels during 
braking and are not affected by how well the frame 
is aligned. 

Not only do the figures prove the worth of the 
transit method, but logical analysis of what the 
method accomplishes in the way of accuracy will do 
the same thing. The frame, shoes and wedges, guides 
and rods, and engine and trailer trucks are laid out 
absolutely correctly within a few thousandths—not 
to within the nearest readable mark on a scale, and 
without the error introduced in affixing straight- 
edges. All major parts of the machinery are cor- 
rectly aligned with respect to all other parts. The 
running gear moves in a plane absolutely parallel 
to the center line of the locomotive, and the axles 


* The method and its results were described in detail in the Railway 
Mechanical Engineer, December 1949, pages 713.718. : 
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are at 90 degrees, and not at approximately 90 de- 
grees, to the center line. 

The transit method alone is not, of course, the only 
reason that the North Western has attained such 
phenomenal parts mileages from its modernized 
4-8-4’s, but it is certainly a principal factor in attain- 
ing the records made by these locomotives. Without 
it, it is doubtful if such heavy power could be main- 
tained for less than 20 cents per mile, have 90 per 
cent availability, and go 400,000 miles between 
Class 3 repairs, with no Class 5's given between 3's. 


Future Mechanical Officers 


At the recent annual meeting of the American Society 
of Mechanical Engineers a session was held under the 
joint sponsorship of the Railroad and Management 
Divisions, the theme of which was attracting mechan- 
ical engineering graduates to the railroad industry. 
F. K. Mitchell, manager of equipment, New York 
Central System, discussed the problems encountered 
by the New York Central System in attracting, train- 
ing, and retaining engineering graduates in the me- 
chanical department of that system, and described the 
methods now in use and results obtained. Mr. 
Mitchell's instructive paper is presented elsewhere in 
this issue. 

Another paper on the program—a report on a sur- 
vey of opinion from a large number of educators 
interested in relations between the railroads and the 
colleges by L. W. Wallace, counselor on management, 
Cincinnati, Ohio, and well known as an engineer in- 
terested in railway mechanical affairs for many years 
—and the discussions from the floor point to a status 
in the relations between the railroads and the col. 
leges highly uncomplimentary to the railroads. The 
problem presented is one which should receive the 
earnest attention of railway managements—not just 
the leaders of mechanical departments, but top rail- 
way managements. The relations with engineering col- 
leges should be but a part of a broad policy of re- 
cruiting and retaining college-trained men for service 
throughout railway organizations. Аз one professor 
of transportation said in the discussion, "I cannot 
emphasize too strongly the desirability of broadening 
the training of executive talent on railroads—espe- 
cially engineers. The major problems of railroads 
today are to be found in the fields of public relations, 
finance and traffic." d 

Confining the immediate consideration to the me- 
chanical department, however, the weight of the 
evidence suggests that the railroads generally are not 
greatly interested in securing talent of the first quality 
among the men whom they recruit from the colleges. 
Their attitude seems to relegate the problem to a sort 
of afterthought basis, with a willingness to take what- 
ever material is left over after the electrical, chemical 
and other big industries have skimmed off all the 
cream. 
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Obviously, the induction of men from college 
should not exclude promotions from the ranks of 
shop men, but these men must disclose talent much 
broader than mere man-handling ability, the one 
quality which seemed all sufficient in mechanical- 
department officers and supervisors of a generation 
or so ago. Without departmental officers of strong 
character and keen minds, broadened by education, 
the quality of departmental performance will be no 
better than that which might be furnished by union- 
labor management, which is at the end of the present 
road. 

The first step in remedying the present unsatisfac- 
tory relations between colleges and the railroads is 
the development of an adequate sense of responsi- 
bility on the part of managements generally for the 
future health of the industry after the present genera- 
tion of officers has passed on. This will support the 
efforts of departmental officers to develop adequate 
recruiting methods. It will require a willingness to 
compete with other industries in the effort to interest 
the best product of the colleges in railroading as a 
career. Adequate competition will include all the 
questions of opportunity, including salaries and fu- 
ture prospects, which young men ready to choose a 
career must take into consideration. 

А continued willingness on the part of any railroad 
to accept second- or third-rate prospects when re- 
cruiting men for its future officers will leave it in 
second or third position in its own competition for 
business against the other transportation agencies. 


NEW BOOKS 


ELECTRICAL ENGINEERS’ HANDBOOK (ELECTRIC 
Power). Prepared by a staff of specialists. 
Harold Pender, Ph.D., Sc.D., and William A. 
Del Mar, А.С.С.І., editors. Published by John 
Wiley & Sons, Inc., 440 Fourth avenue, New 
York 16. 1,700 pages; 5% in. by 8V5 in. Price 
$8.50.  . Я 

The handbook is now issued іп two volumes, one 

devoted to electric power and the other to electrical 
communication and electronics. Seventy-one special- 
ists have contributed to this entirely rewritten elec- 
tric power volume, as compared with twenty-seven, 
forty-five and fifty to successive previous editions. 
This reflects the increased importance which several 
subjects have assumed. Concerning fundamentals, 
the book deals with mathematics, properties of ma- 
terials, electric circuits, principles of electro-chem- 
istry, etc. Some of the subjects covered which deal 
with practice are batteries, d.c. and a.c. rotating ma- 
chinery, rectifiers and inverters, switchgear, power 
stations and substations, power transmission and 
distribution, lighting and heating, servomechanisms, 
transportation, electrochemical and electrothermal 
processes, and rural electrification distribution 
systems. 
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CAR INSPECTION AND REPAIR 


An Ice Plant on Wheels 


One of the most unusual peces of equipment used 
in connection with the shipment of perishables has 
recently made its appearance on the Kansas City 
Southern at Neosho, Mo. An ice plant on wheels, 
designed and built by the Haas Ice and Cold Storage 
Company of Neosho, is intended for icing refrig- 
erator cars in transit, being mounted on a flatcar and 
capable of movement along a railroad for use at any 
desired spot. 
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Two Caterpillar Diesel engines supply power for 
the portable ice plant. A D 318 engine powers the 
refrigeration unit, and a D 311 electric set furnishes 
power for lights, motor for the two conveyors, and 
other lighter work. The unit was built on a cost-plus 
basis for the Kansas City Southern, and other rail- 
roads have been watching the development of the 
invention with interest. If performance during trial 
runs on the K. C. S. comes up to expectations, un- 
official commitments for about 100 of the units have 
been made by other roads. 

The unit can be used anywhere along the line 
where shortages of ice occur, and it can be hooked 
onto any freight and pulled to the spot where it is 
needed. It will eliminate breaking a train so that 
refrigerator cars may be taken to ice stations. Trains 
can be serviced where they stand by pulling the ice 
plant alongside the main line. 

The unit is simpler in operation than the present 
system of shipping ice by rail to service trains at 
small stations. The mobile ice plant can be used in 
any isolated spot with only a tank car of water for 
supply. It is completely automatic, requiring only a 
water supply, and produces 1,000 lb. of ice every 
21 min. or 25 tons of ice a day. The unit operates 
23 A a day with three men, one for each eight-hour 
shift. 

The capacity of the machine is in sharp contrast 
to the present conventional method of ice-making, 
requiring 25 hr. to form a 300-lb. block. It takes 
six men to ice a refrigerator car by hauling up the 
300-1Ь. blocks, chipping them, and prying the ice into 
place. With this unit, the.ice is delivered in small 


Haas Mobile ice factory 
for servicing railway re- 
frigerator cars produces 
2-in. ice cylinders with 
hollow centers — Length 
can be varied from fine 
shavings to 6-in. chunks 
—Power is supplied by 
two Caterpillar Diesel en- 
gines 
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pieces to the ice compartments of the refrigerator 
cars by one man who operates the entire unit. 

The new ice is also said to be colder, contrary 
to the belief of many that all ice is the same tem- 
perature. The temperature of ice from the machine 
is 5 deg. F., while that of blocks made from brine 
tanks registers 26 deg. F. 

The siae of the ice from the new machine is 
also an innovation. From the freezing unit it comes 
in two-inch cylinders with hollow centers. Its length 
can be varied from fine shavings up to б in. [gm 
bunker icing and top icing (the method used for 
fruits, leafy vegetables, and cream) cylinders 4 in. 
long will be used. 

The K. C. S. Southern Belle colors, red, black and 
yellow will decorate the mobile ice unit when it 
takes to the road. 

A tall cylinder which has the appearance of a 
silo contains tubes for the circulating ammonia. It 
is here that the freezing takes place, along with an- 
other action. After the ice is frozen and warm 
ammonia is directed into the tubes, defrosting takes 
place in the ice tubes. The formed ice айы 
slide down into a rotary blade that slices them off 
onto a screw-type conveyor. The slicing blade is 
similar to a circular lawn mower reel and operates 
in much the same manner. It can be adjusted to 
deliver the ice onto the conveyor in any lengths up 
to 6 in. or to shave ice from the cylinders. 

The ice is carried by the first conveyor to the 
other end of the car where it is dumped into a 
storage room. From there a second bucket-ty 
conveyor lifts it up to the top of the car at a hei ht 
convenient for filling the refrigerator car. For 
traveling, the bucket conveyor ie 
track may be pulled into the car. 

Flexible couplings of the type developed by the 
navy for wartime use in engine rooms were used to 
solve the biggest problem in the design, that of 
vibration. Danger of pipes loosening at the threads 
was materially lessened by use of the flexible 
couplings. 

One improvement already considered for incor- 
poration in the next portable ice plant is the use of 
two freezing units which will eliminate the storage 
room and also double the capacity of the mobile 
ice plant. 


ich operates on a 


Straightening 
Bent-Up Top Angles 


Gondola and hopper car top angles are straightened 
in place at the E. J. & E., Joliet, Ill, car shops with 
the aid of a lever arrangement made by the shop 
forces. The arrangement consists merely of a large 
offset shape of heavy steel plate bolted to the car 
side, a section of scrap rail 6 to 8 ft. long, and several 
small pieces of plate to support the fulcrum end of 
the rail. 

The first step in shoving down top angles which 
have been bent up is to apply the offset plate to the 
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The top-angle straightening arrangement in place for 
forcing a bent-up angle back into proper shape 


car side. This is done by burning three holes in the 
car side to line up with three holes in the plate, which 
is then bolted securely in place to the car side. One 
end of the rail is slipped through an opening in the 
top of the plate far enough to rest on the portion of 
the angle to be straightened, and the other end of 
the rail is attached to the crane by a chain. A few 
pieces of scrap steel plate are placed between the top 
angle and the bottom of the rail so that the rail will 
be approximately level when raised to apply a slight 
strain. The bent section of the top angle is heated 
with a torch and the free end of the rail raised. This 
causes the rail to act as a lever, applying a downward 
force at the opposite end of the rail with the fulcrum 
at the point of contact between the top of the rail 
and the top of the opening in the offset plate thus 
forcing the bent-up top angle back into proper shape. 

The offset plate is 134 in. thick, 13 in. wide across 
the top and 10 in. across the bottom. The total height 
is 42 in. It is offset about 1 in. along a horizontal line 
10 in. below the top. The opening through which the 
rail is inserted is 6 in. by 5 in. and the top of the 
opening is located 3 in. below the top of the plate. 


Conveyor for 
Transporting Car Wheels 


Both time and the risk of personal injuries are 
reduced by a gravity conveyor used at the Baltimore 
& Ohio shops in Cincinnati, Ohio. The conveyor 
serves both as a means of carrying the wheels to be 
bored into the shop and as a source of supply of 
wheels for the boring machine. As one wheel is 
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Raising a car wheel onto the conveyor 
for transporting to the boring machine 


The entrance of the conveyor into the shop 


lifted from the conveyor to the borer, another wheel 
automatically takes its place. 

The wheels are carried one at a time on a Need- 
ham wheel carrier from the wheel storage area to 
the end of the conveyor adjacent to the storage area. 
The wheels are deposited on a pneumatically oper- 
ated lifting apron which lifts the wheel onto the con- 
veyor. From this place they travel into the shop 
and to the boring machine by gravity. 

The conveyor is 65 ft. long and slopes from a 
height of 36 in. at the wheel storage end to 20 in. at 
the machine end. It has an inside width of 41 in., 
permitting it to handle wheels up to the size of 40-in. 
Diesel locomotive wheels. The total capacity of 
wheels which may be placed on the conveyor at one 
time is 24 33-in. wheels, or 20 40-in. wheels. 

The conveyor is made up of a series of rollers 
31% in. in diameter mounted between 6-in. channels. 
It rests on 10-in. channels and has uprights of 3-in. 
channels. The apron at the wheel storage end is 
operated by a 10-in. air cylinder with a 28-in. stroke. 
This is operated by a straight air valve controlling 
air supplied by the shop air line through a feed 
valve at 30 lb. per sq. in. A cover of light gauge 
steel is currently being applied over the conveyor to 
protect the wheels from the weather. 
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Suggestions for 
Eliminating Hot Boxes* 


The problem [of hot boxes] is one of the oldest. 
It has been with us throughout the history of rail- 
roading. The efforts put upon its solution should 
long ago have produced a satisfactory answer, yet 
no such results can be claimed. Our efforts, unfor- 
tunately, have been sporatic and often un-coordinated. 
The results show it—we still have far too many 
journal heatings, train delays and disasterous wrecks 
because of our dilatory and unthorough approach to 
the subject. 

I have hopes that the revived interest in this sub- 
ject is foretelling a satisfactory answer to the problem 
in the not too distant future, and a tremendous im- 
provement in the very near future. 

I am confident that Gustaf Metzman, president, 
New York Central, struck the re-kindling spark when 
he addressed the A. A. R. Mechanical Division 
annual meeting last June. He then, in no uncertain 
terms, charged us with the responsibility of arriving 
at the solution of the problem without delay. There 
is evidence that railroad and railroad supply men 
have accepted the challenge. 

With the statement that the roller bearing, prop- 
erly lubricated, is, in my opinion, the ultimate solu- 
tion to the hot box problem in passenger service, and 
the railroads should go to that goal as quickly as 
possible regardless of cost, I shall pass on to the 
freight car lubrication and hot box problem. 

In this field, the tremendous number of cars in- 
volved and the interchange problem, would appear to 
demand an equally satisfactory solution without the 
prohibitive expense which roller bearings would 
entail. I am confident that this can be done. Perhaps 
our experience with one group of box cars may point 

e way. 

Pacemaker box cars, New York Central series 
174000-174999, were built in 1945. They are 40 ft. 
6 in. long, 10 ft. high, 9 ft. 2 in. wide, all steel box 
cars with standard A. A. R. underframe. The greater 
portion of these cars have A-3 ride control or Barber 
stabilized trucks. Twenty-five of them were equipped 
with Symington-Gould trucks. 

The rated capacity of these cars is 100,000 1b., but 
one bolster spring has been removed from each spring 
nest and the capacity reduced to 50,000 lb. The 
average load carried by these cars in merchandise 
service is approximately 25,000 lb. Their light 
weight is 45,000 Ib. 

All cars are equipped with steel wheels, 51% in. by 
10 in. journals, and with friction bearings. The 
boxes are equipped with tight lids, deflector strips and 
packing retainer springs. 

A total of 724 of these cars have been in Pace- 
maker service for the full period of time since built; 
193 have been added to the service from time to 
time since and there were in this service as of August 
31, 1949 a total of 917 such cars. 

The records kept by the superintendent of car 


* Abstract of a paper presented by F. К. Mitchell, manager equipment, 
New York Central at the Pacific Railway Club, November 10, 1949. 
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service indicate the average miles per car per 
month made by those cars in Pacemaker service is 
3,482. The total Pacemaker mileage on this basis up 
to the end of August, 1949, was approximately 
115,000,000. The records indicate that in that 
time there have been nine journal heatings recorded, 
none of which occurred since October 5, 1948. 
From that date to the present time over 42,000,000 
car miles have been run without a journal heating. 

The. factors which no doubt affect the perform- 
ance of these cars favorably are as follows: 

(1) The bearing load is light. Based on 50,000 
Ib. reduced capacity, the journal load on a pro- 
jected bearing area is 199.2 lb. per sq. in. Based on 
a normal average load of 25,000 Ib., the journal load 
on a projected bearing area is 135.1 Ib. per sq. in.; 
(2) These cars are assigned to service wholly within 
the New York Central Lines and are not used in 
interchange, therefore, they probably get closer atten- 
tion than the average car receives; (3) Their service 
so far has been such that, with but few exceptions, 
the journal diameter is still very close to the original 
515 in.; (4) The fact that all are equipped with steel 
wheels; (5) The fact that the type of truck used pro- 
vides a maximum lateral and vertical shock reduc- 
tion; (6) The packing retainers; (7) The type of 
box lids; (8) The deflector strips; (9) The cars are 
seldom in such service as to be handled over humps 
and (10) They are protected with draft gears with 
rubber pads. 

It will be noted that these Pacemaker cars have 
produced a hot box record of approximately 42,- 
000,000 car miles. This figure is comparable with 
that which can be expected from roller bearings even 
in passenger service and probably exceeds what 
could be expected from that type of bearing in 
general interchange freight service. 

To accomplish comparable results on all inter- 
change freight cars and still use the solid type of 
bearing the following recommendations are sub- 
mitted. 


Recommendations for Immediate Action 


1. Install in every interchange freight car a pack- 
ing retainer which will hold the packing in place 
under impact regardless of any movement of the 
wedge, bearing brass or other parts contained 
within the box. 

2. Reduce the impact level by an active campaign 
over the entire country for smoother train handling, 
careful switching and better control of car speeds in 
yard and hump switching. 

(Here the Santa Fe journal box impact pictures 
will be of infinite help if widely distributed and 
wisely used.) 

3. Every road should insist on better journal box 
servicing, better care of oil and packing to be sure of 
dirt and foreign matters being kept out of boxes. 

4. Get our journal box lids and dust guards tight 
and use an acceptable method of keeping water and 
dirt out of journal boxes. 

5. Give equally good attention to box roof and 
wedge contours. Too often the box roof or crown 
contour is overlooked, new wedges being applied to 
boxes badly worn in the roof area. 
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6. Get bad wheels out of service as rapidly as 
possible. 


Recommendations for Long Range Action 


1. Design our journals and bearings to reduce the 
unit bearing pressures as far as practicable. This 
may mean using a 6-in. by 11-їп. journal where we 
now use a 51%- by 10-in. Pacemaker car experience 
certainly indicates a necessity for steps in this 
direction. 

2. Redesign our axles and trucks to eliminate the 
collar and makes possible the restoration of journals 
to their nominal diameter. Stop using 514-in. brass on 
journals turned down to 514 in. and thereby running 
journal unit pressures up to dangerous limits. Quit 
scrapping axles because the journals are worn down to 
condemning limits. Without the axle collar any 
journal can easily and economically have a sleeve 
applied to restore the nominal journal diametez. 

3. Design the underframe and draft gears to 
minimize impacts transmitted to journal boxes. 

4. Program the renewal of the older trucks with 
those we know will not only give better lading pro- 
tection but likewise afford better protection of 
journal bearings and box roofs. 

5. Design our truck sides and box roofs to better 
enable them to withstand vertical impact without 
roof distortion. 

6. Intensify our research on lubricating oils and 
waste so that we may use the minimum quantity of 
the best, instead of, as now is the case, using the 
maximum quantity of something which will pass. 

7. Act now, don't wait for the other fellow to 
lead the way. 


Composite Cars 
Get Pre-built Sides 


The E. J. & E. recently completed a program of re- 
building 940 gondola cars that were built during the 
war and which had wooden sides from bolster to 


The composite gondolas after strip- 
ping and ready for the application 
of pre-assembled riveted steel sides 
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Completed gondola car 
with all- steel sides 


bolster. The cars, as rebuilt, are all-steel riveted 
construction with the exception of the wooden floor. 
During rebuilding the cars were stripped to the 
frame and new steel sides, floor nailing stringers and, 
where needed, new floors were applied. The steel 
drop ends were straightened in a hydraulic press. 
and all truck and other necessary repair work 
performed. 

Steel side sheets !4 in. thick were assembled 
separately and applied as a unit. All the rivets were 
driven prior to assembly with the exception of those 
which connect the new side to the short steel section 
on each existing end and to the side sill connection. 
The holes in the side sill were punched after the 
new side was put in place because of the bulging 
and distortion which all cars naturally receive from 
service. Any sag existing in the car was removed 
in place as far as possible. 


Straightening 
Warped Floor Boards 


Car shop personnel on the Wabash at Decatur, Il., 
have constructed a device that permits the use of 
badly warped floor boards for repair work by 
straightening them for application in pre-assembled 
groups of two to four tongue-and-groove boards. 
The straightener consists of a scrap 12-in. air 
cylinder, an arrangement for transmitting and 
applying evenly force to the group of boards, and 
a means for forcing and holding them flat for the 
straightening operation. 

The warped boards are laid in a frame 9 ft. long 
and 40 in. wide made from angle iron 3 in. by 3 in. 
They are forced flat by driving wedges between the 
boards and two bars across the top of the frame. 
If further force is required, there is a pair of jaws 
welded at the center of the long dimension of the 
{гате into which a third bar can be slipped and 
wedges driven between it and the boards. 

With the group of boards (one to four as needed 
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for the floor repair) held flat, the air piston 
straightens out the warp in the major cross-section 
dimension. Then, with the boards held flush against 
each other with the tongues and grooves mating, the 
boards are secured as a group by common nailing to 
small temporary boards which are nailed to all the 
boards in the group. After the group of boards has 
been applied and is in place as a part of the car floor, 
the small nailing boards are removed. 

The air cylinder is held by six bolts to two angles 
4 in. by 4 in. by 15 in., and these angles in turn are 
welded to a base made of the same-size angle. The 
force-transmitting linkage is made from three angles 
З іп. by 3 in. by 24 in. The two side angles are set 
with one flange vertical while the center member is 
set like the letter V. This center member is strength- 
ened by a l-in. plate welded across the top opening 
of the V. The cross bar which contacts the edge of 
the nearest board is a box section made by welding 
an angle З іп. by 3 in. by 3% in. to a second angle, 
4 in. by 4 in. by ! in. 

The frame in which the boards rest is made from 
six angles З in. by 3 in. by $ in. and one angle 4 
in. by 4 іп. by 14 in., which forms the long-dimension 
side away from the air cylinder. Two of the 3-in. 


Box car floor boards warped in any or all di- 
mensions are straightened for application 
in pre-assembled groups of two to four 


Inserting a typically warped 
board into the straightener 
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huddle ring and would prevent the No. 955CC from 
closing tight. This would allow a blow of steam over 
the diaphragm bellows No. 900E every time the 
regulator started to feed steam into the loop, causing 


angles are on the ends. The other four are located 
in two pairs welded together with a 1-in. filler plate 
to form a T-section, the top of which is level with the 
top of the horizontal flange of the other end angles 


to give the boards a flat resting surface. The Т-зес- 
tion made from welding the two angles together and 
the filler plate is 1615 in. from each end. At the 
center of the long dimension, one jaw made of 1-in. 
plate is welded to the center of the 4-in. angle and 
a second to the center of the box section which con- 
tacts the end board and which applies the force of 
the air cylinder. 

Two 20-in. long springs are fastened to each side 
of the straightener to return the force applying 
mechanism to the starting point when the air is 
released from the cylinder. The end farthest from 
the air cylinder is hooked to an eye welded on the 
force-transmitting linkage while the second end is 
hooked to the fixed portion of the straightener. 


Maintenance of Vapor 
Steam Heating Equipment* 


Q.—How often should the No. 955 regulator be 
overhauled? 


A.—At least once every two years. 


Q.—Should the No. 960 regulator have 7/32 in. 
clearance? 

A.—When the regulator is cold, the clearance 
should be %» in. to 14 in. 


Q.—W hy are the floor heat valves de-energized when 
open? 

A.—The floor heat valve is normally open unless 
the solenoid closes it to prevent freezing by having 
heat on the car whether anyone is in it or not. The 
overhead solenoid is normally closed because it is 
not necessary to prevent that part of the car from 
Íreezing. 


саи valves waterlog іп 35- or 40-deg. tempera- 
е. 

A.—On the No. 955 regulator, the valve as first 
built had the same spring as the No. 900 regulator. 
During mild weather the regulators are not active 
enough because of the time it takes the bellows to 
contract. We have now concentrated on the No. 
955QQ which is the old No. 900Q with stronger 
spring. 


Q.—Sometimes they don't work at all. We have them 
set at 50 Ib. but still they won't pop. Why? 

A.—In the newer regulators, and we are trying to 
cover it in the overhaul periods, the No. 955CC valve 
assembly (the safe control valve) was originally 
built with a huddle ring around the valve assembly. 
After the valve had been in service sometimes par- 
ticles of dirt or foreign matter lodged under this 


* These questions and answers were eubmitted following a talk at the 
November meeting of the Northwest Carmen's Association by James E. 
Morris of Vapor Heating Corporation. 
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the bellows to expand immediately—shutting off the 
main valve and starving the system of steam. 

New regulators have a small test cock applied to 
the loop side of the regulator. If the car is not 
heating properly with steam on, opening this test 
valve or cock determines where the trouble is. If 
you get a blow of steam from this valve the regulator 
is feeding steam properly to the loop and the trouble 
must be inside the car; if no steam blows from this 
valve after it is opened 45 seconds or longer the 
trouble is in the regulator. 


Q.—Should the reducing valve be set for 50 1Ь.? 
A.—Fifty pounds is standard setting of the 955 
pressure-reducing arrangement. 


Q.—What might be done to correct overheating of 
roomettes, which is one of the more common com- 
plaints? 

А.—АП of our steam heat admission valves are 
of one standard size, because when we build a valve 
we don't know whether it will be used on 6 ft. or 60 
ft. of radiation. Therefore the valve has been de- 
signed so that it will pass a maximum of steam to 
heat one entire side of car. Tests have been run to 
help overcome this condition. 

First, in the riser steam pipe to the admission 
valve we have put in the union fitting an orifice of 
selected size for the radiation it feeds. This limits 
the amount of steam that can be fed to the smaller 
rooms. Second, use of 953CC valve has become 
standard. This valve consists of a 3-lb. spring on the 
safe-control feature; that means that no more than 
3 Ib. of pressure is entering the loop, which is 
enough steam supply to feed short radiation on mul- 
tiple room cars. Three pounds are used on room 
cars only, while eight pounds are used on open 
coaches, diners, etc. 


Q.—In some cars where there are two rooms, such 
as a lounge and a cafe section or tavern it is more ad- 
vantageous to use a split evaporator, each section being 
fed separately. The unit is placed in the center of the 
car and the ceiling is so low that it has been advisable 
to use an overhead heat valve of the No. 1658 type at 
the floor line. Can you describe that briefly? 


A.—The No. 1658 valve is designed to be placed 
in a riser pipe anywhere between the regulator 
underneath the car and the overhead. Arrangement 
in the No. 1658 valve is slightly different from the 
No. 1668 in that the latter has an attraction type 
magnet, whereas the No. 1658 has a plunger-type core 
so that in maintenance of that valve it is always well 
to take the solenoid off and clean out the core that 
the armature works in because that is subjected to 
steam and it might form corrosion and rust or some 
other feature that would prevent its operation. In 
cleaning and overhauling this equipment, one of the 
most detrimental solutions is gasoline. Gasoline 
evaporates very quickly and has a tendency to leave 
a deposit on the equipment that is hard to get off 
and can't be blown off. We recommend kerosene 
for cleaning the equipment. 
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SHOPS AND TERMINALS 


Air Reservoir 
Removal Facilitated 


A device used at the E. J. & E. Diesel enginehouse 
at Joliet, Ill., simplifies the normally difficult task of 
removing or applying air reservoirs from those Diesel 
locomotives on which the reservoirs are mounted 
transversely underneath the frame. The device con- 
sist of a four-wheel truck which can travel either 
forward or sideways, and a pair of portable tracks 
which span the top of the enginehouse pit and by 
which the truck is positioned. A jack on the top of 
the truck raises the drum for application and receives 
it when it is being removed. Four rollers are in- 
corporated in the truck to support the drum for 
transporting and for hammer testing. 

The first step in the removal of a transversely 
located reservoir is to span the width of the track 
pit with two 8-in. channels. Each of these is burned 
cff along with each end of the web a distance of 134 
in. so that the top of the web will set flush with the 
top of the pit rails when the channels are in place. 
The truck is then rolled across the channel until one 
pair of wheels rests on one side of the pit track and 
the second pair on the other side. At this point all 
four wheels are turned 90 deg. about a vertical axis, 
and the truck is moved parallel to the track with the 
wheels riding on the concrete floor. When the truck 
is underneath the reservoir, the jacking pad is raised 
to contact the bottom of the reservoir. While the 
drum is held in this position, the holding bolts are 
loosened and removed, and the drum lowered onto 


The wheels on the left are in position for moving 
are aligned for movement up or down along the pit 
the dolly across the channels while those on the right 
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the truck, on which it is supported by four rollers. 
The truck is then returned until the wheels are op- 
posite the two channels and drawn clear from the 
locomotive over the channels. The truck, with the 
drums in place on the four rollers, is removed to 
any desired location for performing the hammer test. 

'The truck is mounted on four 3-in. by 8-in. steel 
wheels. These are attached to the frame in such a 
way that they can be turned in a manner similar to 
furniture casters. On one end of the truck are two 
plates channeled out to hold the wheels in line de- 
pending upon the direction in which it is to be moved. 
On the other end are two plates for holding the 
wheels in line for transverse movement of the truck. 

The main frame of the truck is a 12-in. channel 
dished along the center and to which is welded 
built-up sections of %%-їп. plates that support the 
swivel wheel frames. Near the center of the main 
cross channel, a scissors-type automobile jack is 
welded. On the top of the jack lifting shaft a jack- 
ing pad made from a 15-in.-long section of a 12-іп. 
channel is welded and supports the reservoir during 
raising and lowering. The four rollers which sup- 
port the drum during the hammer test are mounted 
on 34-in. plates welded near each end of the main 
cross channel. 


Sanding Car for 
Diesel Locomotives 


The need for constructing a separate sand drying 
facility at the Ivorydale Diesel fueling station of 
the Baltimore & Ohio at Cincinnati, Ohio, has been 
eliminated by constructing a standing car, such as 
shown in the illustration. The car consists of a steel 
tank holding 10 tons of sand and mounted on a 
four-wheel truck. It is moved by any available loco- 
motive between the Diesel fueling facilities and an 
existing sand drying and loading facility at a coal 
dock about one-quarter mile away. 

The tank is made of 3&-in. steel sheet, and is 60 
in. in diameter, 8 ft. high and cone shaped at the 
top and bottom. There are two outlets on the bot- 
tom which connect to 114-in. sand hose, 9 ft. long. 
These hose in turn connect to the top of a small sand 
storage tank at the fueling facilities. The sand is 
transferred from the car to this point by compressed 
air supplied through a 34-in. air line which contains 
a reducing valve to cut the pressure entering the 
tank at the top to 35 lb. The tank is equipped with 
air gauges to check the pressure of the air used to 
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Car for transferring dry sand to a storage tank 


transfer the sand, and with a safety valve at the top 
set to pop at 40 lb. The average time required to 
transfer 10 tons of sand from the car to the storage 
bin is about 30 minutes. 

Refilling the car with sand is done at the coal dock 
sand tank. The car is placed under this sand spout, 
and the sand flows by gravity through an 8-in. 
screw top. 


Safety Hand Rail 


А safety hand rail, shown in the illustration, is for 
application to Diesel locomotives, the hatches of 
which, when open to one side, leave a narrow walk- 
way on the other side. With the hand rail in place, 
walking is as safe on one side as it is along the other. 

en any nut removal or tightening is required, the 
rail serves as a support for a man. 

The two legs of the hand rail drop snugly into two 
4-in. lengths of 114-in. pipe welded to the door up- 
rights. Four of these are welded to the tops of up- 
rights on each side of the locomotive and accommo- 
date two safety rails placed end to end. The top mem- 
ber of each rail extends about 20 in. beyond one end 
to provide hand rail support for the sections where 
the top walking surface narrows to the width found 
along the hatches. The ends of the two safety rails 
used on each side of the locomotive are placed to- 
gether so that these 20-in. extensions are outside. 
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Safety rail which fits into tubes welded to the door 
uprights on Diesel locomotives—Two of these are 
placed end to end with the top-rail extensions 
as shown at the right on the outer extremities 


The rail is made of 1-in. pipe. It is of all welded 
construction and shaped as shown in the illustration. 
A 4-in. diameter washer welded 7 in. from the bot- 
tom of each vertical leg supports the railing when in 
place with the legs in the fixed 114-in. pipe supports. 
А segment of each washer on the side facing the loco- 
motive is removed to allow the lower part of the safe- 
ty rail to fit flush with the top parts of the door 
uprights. 


Bearing Puller and Ram 


A hydraulic bearing puller and ram for Diesel loco- 
motive wheel bearings which is convenient to use, 
and fast in operation, has been developed in the 
Erie shop at Marion, Ohio. 


The machine as used to remove a bearing 
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To apply a bearing, the tongs are swung in- 
ward to provide grips behind the wheel flanges 


The axle, to which bearings are to be applied, or 
from which they are to be removed, is placed on a 
stand which holds the wheel flanges about 2 in. off 
the floor. The puller and ram is mounted on casters 
which make it easy to move into position. Ап oil 
cylinder supplied by a portable high-pressure recipro- 
cating pump supplies the pressure required to apply 
or remove a bearing. 

The supporting legs between the casters and the 
cylinder are adjustable so that the centers of the 
piston, or ram, and the axle can be made to coincide. 
Two arms, one on each side, pinned to the puller 
frame near the base of the cylinder, form a pair of 
tongs which, when swung inward, form grips behind 
the flanges of the wheel. There is a caster support on 
the end of each arm. 

To apply a bearing, the tongs are swung in to grip 
the wheel, and the ram is used to apply pressure to 
the bearing through rings which fit the inner race. 

To pull a bearing, a split, hinged ring is placed be- 
hind the back cover of the journal box. The split 
ring is drilled and tapped for eight threaded rods 
which extend from the ring to the holes in the rim 
of the circular plate at the rear end of the ram cylin- 
der. The rods have welded-on heads and are set up 
equally with a wrench. The ram is then used to apply 
pressure on the end of the axle and to the rear of 
the journal box through the rods and the split ring. 

A bearing can be pulled and another applied in 
30 minutes. 


А Skid for 
Handling Air Pumps 


The illustration shows a skid developed by E. L. Lam, 
foreman of the air room at the Roanoke, Va., Shops 
of the Norfolk & Western for handling two cross- 
compound air compressors from the air room to the 
erecting shop. It is built of angles and steel plates 
and has eight U-shaped pockets, closed at the bot- 
tom, which hold the pumps on the skid. This places 
the pumps in the correct position for application to 
the locomotive and facilitates the application of 
jacket, air pump lubricators and pipe fittings. 

This skid can also be used at enginehouses where 
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lift-deck-type tractors are in service or, if д the 


skid can be converted into a trailer by the addition 
of wheels. 


Boiler Compound 
Storage Box 


By W. E. Abbott 


Boiler compound is received from the stores depart- 
ment in bags. It is difficult to remove the compound 
from the bags and also to find a place to leave the 
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unused portion so that it will remain dry and not be 
spilled. 

The storage box illustrated will hold the contents 
of one bag. It is so mounted that it is not difficult 
to empty a bag into it and as it is covered, the con- 
tents remain dry. 

The box is made from sheet iron. It is 12 in. sq. 
at the top, 3 in. sq. at the bottom, and 36 in. 
high. The square portion extends down 20 in. from 
the top at which point the taper begins. At the bot- 
tom end, angle iron is welded to the box forming 
slots through which a plate, with handle, slides to 
regulate the flow of compond into a bucket. 

There is a piece of wire screen inside the box at 
the bottom of the square portion which keeps any 
large pieces from dropping to the bottom and lumps 
can be broken up on the screen. 

The box corners are welded as are the brackets 
which are used to mount the box on a post. 


Questions and Answers 


The question and answer department 
is included for the benefit of those 
who may desire assistance on problems 
involving matters pertaining to the 
operation or maintenance of air brakes, 
Diesel-electric locomotives, steam 
locomotive boilers or steam locomo- 
tive practice. Any inquiry should bear 
the name and address of the writer, 
whose identity will not be disclosed 
unless special permission is given to 
do so. Anonymous communications 
will not be considered. Inquiries ad- 
dressed to this publication will be 
referred to the source from which an 
authoritative answer can be secured. 


Steam Locomotive Boilers 
By George M. Davies 


Welding Throat Sheet Cracks 


Q.—Is it permissible to weld a crack in the outside 
throat sheet of a locomotive boiler? 

A.—Welding is not permitted on any part of a 
locomotive boiler where the strain to which the 
structure is subjected is not carried by other con- 
struction which conforms to the requirements of the 
I. C. C. rules, including staybolts, crown stays, 
round, rectangular and gusset braces, arch or water 
bar tubes. 

No welding is permitted on the outside throat 
sheet if closer at any point to the roll of the throat 
than one-half of the vertical distance from the top 
of the firebox ring to the roll of the throat meas- 
ured through the same point on the patch or crack. 
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No welding is permitted in the radius of the ver- 
tical corner flanges. Cracks on flat surfaces not in 
the above restricted areas and not extending further 
than the distance between three staybolts may be 
welded. 


Application of Arch Tubes 


Q.—We are interested in the application of arch 
tubes to the firebox of locomotive boilers, method of 
preparing arch tubes and firebox sheets and manner 
of applying arch tubes to see where our practices differ 
from those in general use.—F. L. K. 

A.—The general practice is to use three-inch out- 
side diameter arch tubes for tube lengths of 11 ft. 
or under and 3l5.in. or 4-in. outside diameter tubes 
for length over 11 ft, with actual thickness of the 
tubes required computed by using the following 
formulae: 


Where: 

P = Steam pressure; lb. . in. 

D- Outside е нө eh in. 

E = Tube wall thickness; in. 

A = Maximum weight of brick between two adjacent 

tubes, per 1 in. of arch length; lb. 

B = Length of arch; in. 

W = Section modulus of tube; in. 

L = Length of arch tubes between supports; in. 

S = Combined fiber stress due to steam pressure and arch 

tube loading; must not exceed 7,000 lb. per sq. in. 

The tubes should be bent to a template conforming 
to the drawing dimensions and cut to the proper 
length. The length can be determined only by actual 
measurements of the firebox and allowance should 
be made so that the tubes will project from % in. to 
2 in. into the water space at each end of the fire- 

Ox. 

When arch tubes are applied with the use of 

copper ferrules, the sharp edges of the tube holes 
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should be rounded off, the copper ferrules set in 
place and secured with a' roller expander hand 
operated from the fire side of the sheet, the tube is 
then applied being fastened and flared with a roller 
flaring expander hand operated. | 

One of the later practices is to build up a boss 
around the tube hole, on the fireside of both the tube 
sheet and the firebox back sheet, with weld, making 
the diameter of the boss equal to the outside diam- 
eter of the tube plus 11/5 in. and the depth so that the 
combined thickness of the boss and sheet is 34 in. 
of the tube plus 1/32 in., the sharp edges being 
The tube hole is then drilled to the outside diameter 
removed by slightly rounding with a file or half- 
round burning reamer. The tube is then applied, 
without the use of copper ferrules, by securely fast- 
ening and flaring the tube in the hole with a seven 
roller flaring expander. 

After the tubes are applied they should be thor- 
oughly washed and swabbed out to insure that same 
are free from oil and other foreign matter. 


Shearing Strength of 
Aluminum Rivets 


Q.—How does the shearing strength of aluminum 
rivets compare with steel rivets? What advantages can 
be expected from the use of steel rivets in aluminu 
construction? —M.T.S. : 


A.—The shearing strength of aluminum rivets de- 
pends entirely upon the strength of the aluminum 
alloy from which it is made and upon the driving 


AVERAGE ULTIMATE SHEAR 
STRENGTHS OF DRIVEN RIVETS 


diven ite beads hon mors: pressure may һе to develop 
vain 5 " Sheer Strength 
Rivet! Driving Procedure Ib. per sq. in. 
Cold, as received 11,000 
А178-ТЗ Cold, as received 33,000 
178-T3 Cold, as received 39,000 
178-T31 Cold, immediately after quenching 34,000: 
T31 Cold, immedia 42,0001 
538-Т61 Cold, as receiv 23,000 
T6 Cold, as receiv 26,000 
61S-T6 Cold, as received 30,000 
Cold, annealed 40,000 
178-T41 Hot, 930 deg. to 950 deg. F. 33,000: 
538-Т41 Hot, 960 deg. to 1, . F. 18,000, 
teel Hot, 1,700 deg. to 1,900 . F. 45,000 


1 Tempers shown apply to driven rivets. 

3 Immediately after driving, the shear strengths of these rivets are 
about 75 per cent of the value shown. On standing at ordinary та- 
tures Wer age harden to develop their full strength, this action 
completed about four days for 17S-T31, 17S- T41 and 248-T31 rivets, 
in ut two weeks for 53S- T41 rivets. 

3 This shear strength is for rivets driven at tomperaturós of 960 deg. to 
980 deg. F. The shear strength increases about 1,000 lb. per sq. in. for 
each increase of 12 deg. F. in driving tem) ure. Thus, if the dri 


t ving perat: 
- temperature range is carefully maintained at 1,030 deg. F. to 1,059 deg. Е. 


an average shear strength of 24,000 lb. per sq. in. will be developed in the 
driven rivets. 


procedure used. The Aluminum Company of Amer- 
ica gives the shearing values for the various alu- 
minum alloys as compared to steel which are shown 
in the accompanying table. 

Steel rivets are stronger than aluminum alloy riv- 
ets and offer certain advantages in case of driving 
from standpoint of equipment required. However, 
their use is limited to those applications in which 
the structure can be protected adequately against 
corrosion. 
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Schedule 
24RL Air Brakes 


EMERGENCY PosirioN (CONTINUED) 


863-Q.—How does the seating of valve 199 affect the 
flow of air to the displacement reservoir and relay 
valve? A.— Seated valve 199 disconnects passage 3 
and 3a, therefore, the combined emergency reservoir 
and auxiliary reservoir air will flow through choke 
1 a to passage 3 and displacement reservoir and relay 
valve. 

864-Q.—What governs the rate of build-up of air 
pressure? A.—The rate is determined by choke 181. 


ЕмексЕМСҮ Wiru Rapip BuiLp-UP or BRAKE 
CYLINDER PRESSURE (SHORT TRAINS) 

865-Q.—What is the set-up to obtain the rapid build- 
up of brake cylinder pressure? A.—Rotair valve in 
Pass position, connecting pipe 35 to exhaust. 

866-Q.—Describe the action further. A.—Chamber 
B is connected to the atmosphere which will permit 
piston 187 to move down and seat check valve 185. 
When an emergency application is made, emergency 
reservoir air cannot flow past the seated check valve 
to chamber D on the left of the diaphragm and valve. 

867-Q.—How does this affect the flow of air to the 
displacement reservoir? A. When the combined pres- 
sure in passage Ja reaches chamber С on the right 
of valve 199, the diaphragm and valve are held to 
the left by spring 209, flow is unrestricted from 3a to 
3 to the displacement reservoir and relay valve. 


ACCELERATED RELEASE AFTER EMERGENCY 


868-Q.—When does this operation take place? A.— 
When brake pipe pressure is restored at a proper 
rate on the face of the emergency piston, after an 
emergency application. 

869-Q.—What is the first movement after brake pipe 
pressure is restored on the face of the emergency 
piston? A.—The emergency piston moves to the 
right, compressing spring 65. 

870-Q.—What connections are made by emergency 
slide valve while the piston is in this position? —. A.— 
The emergency slide valve connects emergency reser- 
voir pressure to the spring side of the high pressure 
valve through passage 2, cavity h in the slide valve 
and passage 18. 

871-Q.— What results from these connections? A.— 
With air pressure thus balanced on the high pressure 
valve the spring moves the valve to its seat, cutting 
off supply of air from the emergency reservoir to the 
displacement and auxiliary reservoirs. 

872-Q.—What happens when the emergency slide 


' valve is in accelerated released position? A.—The dis- 


placement reservoir is connected to the under side 
of ball check 52a and rubber seated check valve 53a, 
through passages 3a, 3h, cavity s in the slide valve 
and passage 19. 

873-Q.—W hat action now takes place? — A, —Since 
the displacement and auxiliary reservoirs are con- 
nected through port n in the graduating valve and 
cavity D in the service slide valve (which is still in 
application position), the pressure under check valves 
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52а and 53a is greater than brake pipe pressure above 


from passage J. Both check valves are unseated and | 


the. combined displacement and auxiliary reservoir 
pressures are permitted to flow through passage J to 
the brake pipe. 


874-Q.—How long does this flow continue? A.— 
Until the pressures are within a few pounds of equal- 
ization. 

875-Q.—W hy is the development of brake pipe pres- 
sure needed to release the brakes accomplished sooner 
with this method? — A. —Since the auxiliary reservoir 
pressure is partially reduced while the brake pipe 
pressure is being initially built up, the development 
of brake pipe pressure is accomplished sooner than 
it would be by raising brake pipe pressure through 
the brake valve alone. 


876-Q.—W'hen does the emergency piston return to 
normal charging position? A.—The quick action 
chamber is being charged through the charging choke. 
Return spring 65 will move the emergency piston and 
slide valve from accelerated release to normal charg- 
ing position as soon as pressures on both sides of 
the emergency piston become substantially equal. 


877-Q.—W hat action takes place in the service por- 
tion? A.— When brake pipe pressure becomes slightly 
in excess of auxiliary reservoir pressure, the service 
piston and slide valve will move to release position. 


Diesel Locomotives* 


Q.—W hat would cause carbon on valve stems and 
seats? 

A.— Dirty intake filters will cause the engine to be 
starved for air resulting in the formation of carbon 
which will be deposited on the valves. Improper tim- 
ing, excessive rack travel on the fuel pump or poorly 
adjusted valves will also result in the formation of 
the undesired carbon. 


0.— hat causes valve seats and valves to pit? 

A.—A plugged air filter will cause a vacuum to be 
created which will draw in dirt that will collect on 
the valves and seats and cause pitting. 


Q.—W hat is the best setting of the fuel pump rack 
on 660- and 1,000-hp. locomotives in shut-down, idle 
and full throttle positions? 

A.—Both the 660. and 1,000-hp. Diesel engines 
have rack settings of 714 mm. and 10% mm., re- 
spectively, for shut-down and idle settings. The set- 
ting at full throttle, however, is 24 mm. for the 660- 
hp. engine and 2214 mm. for the 1,000-hp. engine. 

Q.—Can an out-of-time pump cause an engine to 
hunt? 

A.— This depends on which way the pump is out 
of time. If the pump is timed late, there will be a 
loss of power but no hunting. If early, a heavy knock 
in the engine will occur which is the result of power 
surges. These power surges will make it appear as 
though the engine is hunting. 


* These questions and answers were submitted following a talk at the 
August meeting of the Chicago Railroad Diesel Club by Chase Sherman, 
American Locomotive Company, on the fuel injection system of the Alco, 
12%-in. by 13-in. engine. 
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Q.—What is the procedure in increasing or de- 
creasing the engine speed on Alco 660- or 1,000-hp. 
switch engines? 

А.—Оп the switching locomotive the throttle con- 
trols the governor through a mechanical linkage, the 
links of which can be Tusthencd or shortened by 
means of a turnbuckle to increase or decrease the 
engine speed as required. 


Q.—W hat mechanical horsepower does an Alco 660- 
or 1,000-hp. locomotive develop at the generatpr? 

A.—The 660-hp. Diesel engine delivers 625 hp. to 
the main generator and the remaining 35 hp. is de- 
livered to the auxiliaries. The 1,000-hp. Diesel en- 
gine delivers 950 hp. to the main generator, the re- 
maining 50 hp. being delivered to the auxiliaries. 


Q.—What is the limit of wear on the pedestal frame 
shoes on a Diesel locomotive? What is the proper 
clearance? Is this covered by 1.C.C. regulations? 


A.—The allowable wear limits on the pedestal 
frame shoes are governed by I.C.C. regulations. On 
the switcher the new clearance is 1/32 in. on each 
side. The wear limit is 16 in. on each side or a total 
of 14 in. on both sides. Because of the type of service 
encountered, a switcher used in road service should 
be maintained close to the new clearance limits. 


Q.—How can you distinguish whether a weak loco- 
motive is bad order electrically or mechanically? By 
checking fuel racks and speeds under full load? The 
only equipment I have is a tachometer. 

A.—If at full load, the engine speed is correct 
and the racks are below the full rack trayel, in all 
probability electrical maladjustment is the cause of 
the trouble. Again at full load, if the engine speed 
is down and the fuel racks are at full rack travel, in 
all probability mechanical difficulties exist although 
there is a possibility in this case too of the generator 
field resistances being improperly set causing elec- 
trical overloading. 


Q.—What is the proper procedure for testing a 
Bosch fuel pump on a test stand to insure another 
term of service? 

A.—The рго т testing of a fuel pump requires a 
test stand w ich is equipped to measure the delivery 
pressure, the amount of fuel delivered and the proper 
timing. Usually the ordinary test stand found in the 
railroad shop 1s not equipped for this exacting work. 


Q.—Are the fuel pipes between the fuel pump and 
nozzle interchangeable between the 660- and 1,000-hp. 
switching locomotives? 

A.—There is a stamping of .107 or .135 on the 
fuel pipe nut which indicates respectively whether 
the pipe in question is applicable to the 660- or 
1,000-hp. locomotive, and indicates the internal di- 
ameter of this pipe. 


Q.—I} you have a smoky exhaust, how do you 
distinguish whether the nozzle or the fuel pump is 
at fault? 

A.—There is no sure method of determining the 
cause. It is considered the best practice to change 
the nozzle first and if this doesn’t correct the smokin 
the pump should be changed. This procedure is fol- 
lowed because of the fact that if the pump is faulty, 
the nozzle will, in all probability, be covered with 
carbon because of the poor combustion and excessive 
heat, and will require changing in either case. 
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NEW DEVICES 


King Wheel-Slide 
Indicator and Control 


The King wheel-slide indicator and con- 
trol, recently developed by the Spring 
Packing Corporation, Chicago, is de- 
signed to prevent serious accidents and 
casualties caused by the power wheels on 
Diesel and electric locomotives sliding as 
a result of armature-shaft bearings freez- 
ing, pinion gears shearing, or any other 
condition which might cause the power 
wheels to slide. This device applies the 
train brakes when from any cause power 
wheels slip above a predetermined speed. 
It differs from other wheel-slide indi- 
cators and controls which reduce brake- 
cylinder pressure when wheels begin to 
slip or slide in brake applications. 

The King equipment consists of (1) 
mechanically actuated control switch 
(normally closed), included in a housing 
fastened to the cover plate of the com- 
bination journal-bearing box and driven 
from the end of the axle by means of an 
A. A. R. spline fitting and spline-drive 
shaft; (2) a master switch, the same as 
described above but normally open, which 
may be driven from either a power wheel 
or an idler wheel; (3) an indicator box 
which warns of wheel sliding and indi- 


cates the pair of wheels involved and the 
truck in which they are located; (4) a 
time delay and relay switch; (5) an air- 
operated solenoid valve; and (6) and 
air-brake applicator valve. 

Parts 1 and 2 are located on the trucks 
of all locomotive units. Parts 3, 4, 5 and 
6 are located inside the cab on A or 
head-end units only. The device operates 
independent of all other locomotive equip- 
ment except to apply the air brakes. 
Electrical energy is obtained directly 
from the storage battery, or in case of 
electric locomotives from a transformer. 
If a locomotive consists of more than one 
unit, then the circuits are made continu- 
ous by the use of jumpers between ad- 
joining units, similar to those now used 
with electro-pneumatic brakes. 

In operation, after the speed of the 
locomotive reaches a set point, the mas- 
ter switch is closed and electric energy 
is then available at the control switch 
on each pair of powered wheels. If all 
wheels are turning, then the control 
switches are open and this will be indi- 
cated by a green light only, on the indi- 
cator panel. Should a pair of powered 
wheels start sliding from any cause, at 
or above the set speed, then in addition 
to the green light on the indicator panel 
a red light will show, indicating which 


Control switches on power wheels are shown at 1-а, 1-Ь, 1-с, 1-d.—The master 
switch 2ms is on either a powered wheel or an idler wheel—These go on all loco- 
motive units — Signal boxes and control mechanisms go on A units only 
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pair of wheels is sliding and in which 
truck they are located. At the same time, 
an alarm will be sounded. 

If the speed of the locomotive is not 
reduced below a set speed within a suit- 
able time, the time delay and relay 
switch (4), being energized, will cause 
the air-operated solenoid valve (5) to 
function. When this valve is energized, 
it operates the air-brake applicator valve 
(6), which in turn automatically applies 
the locomotive and train brakes and will 
continue to apply them until the speed 
has been reduced below the predeter- 
mined speed adjustment of the master 
switch. The brakes may then be released, 
and the defective unit set out, or at least 
the main track cleared as long as the 
speed does not exceed the limiting speed 
adjustment of the master switch. 

The brake applicator valve is a simple 
differential valve, applied in the main- 
reservoir supply line, between the main 
reservoir and the automatic brake valve, 
and in the brake pipe. In normal or op- 
erating position, main reservoir pressure 
simply passes through the body of the 
valve, through the feed valve and auto- 
matic brake valve, and back through the 
brake pipe. Whenever the brake appli- 
cator valve is operated as the result of a 
wheel-slide ^ indication, main-reservoir 
pressure is admitted to the outer side of 
the large differential piston, by action of 
the air-operated solenoid valve, thereby 
balancing the pressure on each side of 
the large differential piston. The small 
differential piston then moves the dif. 
ferential valve in the opposite direction, 
causing the slide valve of the differential 
valve to close the communication between 
the main reservoir and the automatic 
brake valve, and opening a service ap- 
plication valve in the brake-pipe cham- 
ber of the brake applicator valve. This 
vents brake-pipe pressure to the atmos- 
phere through the service exhaust port 
of the brake-pipe chamber of the brake 
applicator valve and causes a full service 
application of the pneumatic brake. 


Cleaning Material 
Simplifies Maintenance 


A new agent, designed for keeping walls 
and working surfaces of water-washed 
paint-spray booths clean and free of 
overspray, has been announced by Oakite 
Products, Inc, 146 Thames st, New 
York 6. This material, known as Compo- 
sition No. 45, is said to permit longer 
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operation of paint spray booths between 
regularly scheduled maintenance clean- 
ing. 

The composition, as reported bv the 
manufacturer, prevents the adherence of 
overspray to aprons, baffles, lines and 
flood sheets of water-washed paint-spray 
booths. It possesses the ability to float 
many of the organic coatings commonly 
employed. Other coatings are emulsified, 
and still others sludge out or settle to the 
bottom of the solution tank. 

This material may also be used for 
stripping organic finishes which coat 
paint racks, hooks and similar spray 
booth equipment. 


Permanent Fire-Control 
For Diesel Locomotives 


A permanently installed system of car- 
bon-dioxide fire protection has been de- 
veloped for Diesel-electric locomotives by 
the American-LaFrance Foamite Corpo- 
ration, Elmira, N. Y. The first installa- 
tion was made on a 2,000-hp. American 
Locomotive passenger unit on the Lehigh 
Valley. The system includes both fire 
detection and fire extinguishing functions. 
The fire extinguishing system is actuated 
by a push button in the cab of the lead- 
ing unit when the functioning of the 
detection system causes an indicator lamp 
to be lighted. Clearly marked push-but- 
ton stations, accessible from the ground, 
are also placed under each side of each 
unit of the locomotive. 

The fire-extinguishing system consists 
of a battery of five 50-lb. carbon-dioxide 
cylinders connected by manifold to the 
distributing pipes which are Jaid along 
the sides of the engine cab near the floor 
with branches leading into the high-voltage 
and low-voltage cabinets. These branches 
terminate in special baffle nozzles. Twelve 


Above: The distributing pipe and one 
of the outlet nozzles at one side of 
the main compartment—Right: A fire 
detector in the engine room 


more of the discharge nozzles, connected 
in the distribution pipes, cover the main 
compartment. 

Tests have shown that adequate car- 
bon-dioxide concentration cannot be ob- 
tained in the main compartment when the 
Diesel engine is running. "Therefore, a 
pressure-operated switch, which is nor- 
mally closed, is located in the carbon di- 
oxide piping near the low-voltage cabinet. 
The gas pressure opens this switch, which 
is in the governor clutch coil circuit, and 
kills the engine while the extinguisher 
system is operating. 

Carbon-dioxide gas is about one and 
one-half times as heavy as air. One 50.lb. 
cylinder contains 430 cu. ft. of gas at 
atmospheric pressure, and the operation 
of the extinguisher would build up a 
pressure in the unit higher than atmos- 
phere if there were no outlet for air or 
gas from the compartment. With the 
Diesel engine dead, the major pressure- 
relief points in the compartment are the 


air filters. These are several feet above 
the floor and air is vented through them 
while the carbon dioxide is concentrated 
in the lower part of the compartment 
with relatively little dilution and waste 
through the vents. 

Each locomotive unit is provided with 
six fire detectors, four in the main engine 
compartment and one each in the high- 
voltage and low-voltage control cabinets. 
The detectors over the engine and gener- 
ator are far enough off the longitudinal 
center line so that they do not interfere 
with the removal of the roof hatch. The 
detectors are of the bimetallic-strip type 


Left: The control panel for a two-unit locomotive—Right: The five carbon-dioxide cylin- 
ders are connected by manifold to the permanently installed distribution piping system 
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and are calibrated to close the detector 
circuit at 215 deg. F. This circuit, when 
closed, lights an indicator lamp in the 
operators cab and also sounds a siren 
which is inserted in the circuit. This is 
placed in the main compartment and 
serves as a warning to personnel to va- 
cate the space before the crew operates 
the extinguishing system. 

Each Diesel locomotive unit is provided 
with its own fire-extinguishing system, 
with no connecting piping between units. 
The control and detector circuits, how- 
ever, are carried forward and terminate 
in a control panel in the operator’s cab 
of the forward unit. Both circuits are ac- 
tuated by 64-volt battery current. On the 
control panel are mounted detector lights, 
one for each unit of the locomotive, a 
test push button for each detector cir- 
cuit, and a separate push-button control 
switch for actuating the extinguisher sys- 
tem of each locomotive unit. 

Depression of the push-button control 
switch fires the electric squib type oper- 
ating heads on two of the carbon-dioxide 
cylinders. The remaining cylinders are 
simultaneously discharged by the carbon- 
dioxide pressure from the first two cylin- 
ders. All of the carbon dioxide in the 
cylinders is discharged through the baffle 
type discharge nozzles into the main com- 
partment and the two electric control 
cabinets. 

Each of the two outside remote-control 
stations consists of a push-button switch 
box on the cover of which are instructions 
for operating the switch in case of need. 
These permit operating the extinguisher 
system even if the locomotive is unoc- 
cupied, or if the fire occurs on a booster 
unit which has been separated from the 
A unit. 


Insulating Tester 


The Radio Frequency Laboratories, Inc., 
Boonton, N. J., announces a portable in- 
sulation tester that provides complete fa- 
cilities for taking insulation resistance 
and dielectric absorption measurements 
on cables, transformers, rotating machin- 
ery, condensers, etc. Breakdown voltages 
also can be accurately determined with a 
minimum of damage due to burning. 

The unit incorporates several improve- 
ments over earlier models as a result of 
extensive field tests conducted on nearly 
all types of power company, railway and 
communication equipment. Equipment 
successfully tested with the new Model 
includes a 50,000 Куа. generator, a five- 
mile cable and a complete Diesel loco- 
motive. 

Resistances ranging from 0.1 to 50,000 
megohms may be read directly on a 
megohmmeter scale at open circuit volt- 
ages of 0.5, 1, 5, and 10 kv. or may be 
simply calculated in ranges from 0.3 to 
20,000 megohms from the readings of a 


voltmeter and microammeter connected to 
read resistance at any desired test volt- 
age operating from zero volts to 10 kv. 
The alternate methods are selected on 
one switch. Leakage current ranges are 
30, 150, 300 and 1,500 microamperes, 
readable at any voltage. A shield terminal 
provides a guard circuit which by-passes 
the meter avoiding false readings. For 
polarization checks, a polarity reversing 
switch allows switching either the posi- 
tive or negative side of the voltage supply 
to the high voltage terminal. The tester 
operates from a 115-volt, 60-cycle line and 
consumes a maximum of 65 watts. 

Safety features include a relay for au- 
tomatic and rapid removal of dangerous 
capacitance charges remaining on cables 
or condensers after test. A relay connects 
the output terminals through a 50,000- 
ohm, 100-watt resistor when the power is 
turned off. Provision is made for remote 
control of the line switch. The microam- 
meter is protected against overload by a 
neon lamp that also indicates breakdown 
of the test specimen. 


Graphite Wheel Flange 
Lubricating Rods 


The National Carbon Co., Inc., 30 E. 
42 st, New York 17, announces its 


STD. М” 1.P.S. CAP 


SPRING—.0475 MUSIC WIRE— _ 
42 ACTIVE COILS—: 0. D.— 
\ 315°PITCH PER COIL 


\ 
=, Cee — — 


25° APPROXIMATE 
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AWE grade graphite wheel-flange lubri- 
cating rods for reducing the flange wear 
of Diesel-electric and steam locomotive 
drive wheels. Two sizes, ?4-in. dia. by 12. 
in. long, and 1-їп. dia. by 12-in. long, have 
been developed. These rods can be used 
in several makes of rod holders now in 
service as well as in simple holders, of 
the general type illustrated, which can 
be readily fabricated in railroad shops. 

These lubricating rods deposit an ad- 
hering film of graphite at the point of 
high friction and wear and at that point 
only. The grade of material has been 
selected to eliminate many of the prob- 
lems of existing flange lubricating equip- 
ment. The lubricated area will become 
sticky and pick up sand or other ab;a- 
sive material. 


Precision 
Aligning Level 


The level illustrated is an addition to the 
line of equipment manufactured by The 
Bullard Co., Bridgeport 2, Conn. Its vial 


is made of optical glass, specially ground 
and is mounted on two brass studs. 

The casting is thoroughly insulatcd 
from the palm of the hand by means 
of a handle made from non-conductive 
material. These devices are made in two 
sizes, 18-in. and 27-in., which covers 
practically all leveling requirements of 
all types of machines. 

The bubble in the vial has a sensitive- 
ness of 5 sec. per arc graduation. This 
is equivalent to showing per graduation 
on the vial a variation of 0.0003 in per 


linear foot. 


м“ CONDUIT— 1474" LG 


LUBRICATOR—*4” DIA 
GRAPHITE —12“ LG. 
/ 


Li 


DETAIL OF LUBRICATOR 
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Insulating 

Tape 

A 20-ft. roll of Scotch brand electrical 

tape has been made available by the 

Minnesota Mining and Manufacturing 
Company, St. Paul, Minn. 


The new, shorter roll, described as a 
“job-size” roll, is designed to be a con- 


venient, economic one-day supply of tape 
for an electrician with a steady schedule 
of wiring assignments. 

The plastic-backed tape, introduced 
two years ago, provides both electrical 
insulation and abrasion resistance in a 
single taping operation. It is rated by 
Underwriters Laboratories, Inc., for tem- 
peratures up to 176 deg. F. The tape is 
7 mils thick, with a dielectric strength 
of over 7,000 volts. 

The 20-ft. rolls are packaged in tubes 
of a dozen rolls each. The standard 66-ft. 
roll of No. 33 electrical tape will continue 
to be available. 


Free Production Test 
Cleaning Service 


Companies wishing to test a new clean- 
ing method or material can eliminate the 
time, expense and bother of conducting 
cleaning tests on their own premises by 
taking advantage of a new free produc- 
tion test cleaning service. At the Mag- 
nus Chemical Co., Garwood, N. J., a 
wide variety of cleaning equipment and 
chemicals ‘is available in a special build- 
ing where full scale production cleaning 
tests can be conducted under actual 
working conditions. 

The building is equipped with four 
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mechanically agitated cleaning machines 
featuring three different types of agita- 
tion. These are in addition to a turn- 
table type spraying and rinsing machine. 
Two different types of cleaning tanks 
have also been installed, along with a 
drying oven, deburring and burnishing 
barrels, a steam gun and solvent cleaner 
sprayer. 

Both heated and unheated machines 
and tanks are available. 

With this production equipment, it is 
possible to determine not only the best 
chemicals, equipment and method for 
achieving a desired cleaning result. In 
addition, actual cleaning times and costs 
can be accurately recorded as well. Thus, 
the best and most economical cleaning 
procedure can be determined in any par- 
ticular case. 

Magnus invites those companies inter- 
ested in improving their cleaning set-ups 
to forward inquiries regarding the new 
service directly to them. 


Air Activated 
Multiple Punch 


А horizontal multiple punch has been an- 
nounced and introduced by the Beatty 
Machine & Mfg. Co, Hammond, Ind. 
The machine shown is designed for mul- 


tiple punching the flanges of long, wide 
sheets, and allows for punch tools to be 
mounted on varying centers across the 
ram face. 

The unit is fitted. with an air clamp 
device which holds the material down 
during the punching operation for gaug- 
ing purposes. Stripping is accomplished 
by air cylinders which travel with the 
ram. Its frames are of welded steel plate. 
Clutches are of the jaw type with motor 
drive V-belt to flywheel. 

The multiple punch is available in 
capacities from 50 to 300 tons. Following 
are specifications on the 200-ton machine, 
used as the illustration: distance be- 
tween housings 63 in.; stroke 6 in.; 
stroke per minute 28 in.; die space, ram 
back 18% in.; ram width, vertically 
10% in.; ram length, right to left, 72 
in.; table width, vertically, 9 in.; table 
length, right to left, 72 in.; and depth of 
throat 5 in. 


High-Speed 
Automatic Lathe 


Simplicity of set-up for any given job is 
cited as an advantage provided by the 
Clipper, a high-speed lathe recently in- 
troduced by the R. K. LeBlond Machine 
Tool Co., Cincinnati 8, Ohio. For the 
average turning and facing job, there 
are no cams to make or change. The 
starting point is determined by the posi- 
tion of the micro-length limiting switch 
on the bed; length of cut being deter- 
mined by a setting of the automatic 
length stop on the trip bar. 

The machine runs automatically 
through a complete cycle; plunge to 
depth, turn, tool relief and rapid traverse 
to starting position. With the completely 
automatic apron, a cross feed mechanism 


moves the tool in and out electrically. A 
positive, adjustable stop on the bridge of 
the carriage is set for desired depth of 
cut. Longitudinal feed towards the head- 
stock is engaged by starting the machine. 
Tools feed to depth angularly and turning 
is then controlled by the regular feed 
mechanism. 

The option of any three headstocks is 
offered. A regular anti-friction head, de- 
signed for medium spindle speeds, has 
two ranges of six selective speeds each: 
68 to 400 r.p.m. or 102 to 600 r.p.m. A 
high-speed anti-friction head has two 
ranges, each with six selective speeds: 
200 to 1,200 r.p.m. or 250 to 1,500 r.p.m. 
The high speed motor-head has the motor 
built into the headstock with the stator 
bolted to the casting and the rotor pressed 
into the spindle. It is furnished with one 
of nine spindle speed combinations vary- 
ing from 450 to 3,600 r.p.m. Swing over 
the bed and carriage wings is 14% in. 


Adjustable Speeds 
for Small Motors 


А fractional horsepower Mot-O-Trol elec- 
tronic adjustable-speed drive is available 
{тот Westinghouse Electric Corporation. 
This control starts, stops, and controls the 
speeds of 1%- to ló-hp. d.c. motors, oper- 
ated from single-phase, 56/60-cycle, 220/ 
440-volt power sources. 
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The drive uses armature control to 
make possible a speed range of 20 to 1 
at constant torque. Smooth, stepless 
speed control is assured on either speed 
increase or decrease. The drive provides 
dynamic braking, overload and low-volt- 
age protection. Separate field rheostats 
and line-starters are not required. 

А small, compact control station is sup- 
plied for separate mounting at a location 
convenient to the operator. This control 
station is used to control starting, stop- 
ping, direction of rotation (on reversing 
design) and speed of the motor. 

Other components, used to rectify the 
a.c. power for the d.c. motor, are en- 
closed in a wall-mounted N.E.M.A. type 
1 enclosure. 


Traveling Shaper 


The illustration shows a new idea in tool 
design that has recently been developed 
by The Cincinnati Shaper Co., Cincin- 
nati, Ohio. This unit can be used by 
manufacturers of parts requiring shap- 
ing over a large area of travel. 

Employing the method of travel of a 
boring mill, the machine is capable of 
shaping a surface requiring up to 8 ft. of 
table travel without the need for resetting 
the work piece. 

The shaper is built with a 36-in. ram 


stroke, and has either hand or power feed 
and built-in power rapid traverse. It has 
two complete automatic oiling systems, 
one for the shaper ram feed and drive 
mechanism, and one for the saddle and 
ways on which the shaper rides. 

Ram speeds are available from eight 
strokes to 102-strokes per min. The tool 
slide has a 9-in. vertical adjustment and 
power feed and the operator rides on a 
platform attached to the saddle. 

The machine can be used for machin- 
ing long, interrupted surfaces that do not 
lend themselves readily to planing. 


Trouble Lamp 


The Aero-Motive Manufacturing Com- 
pany, Kalamazoo, Mich. announces a 
new addition to its line of Flex Lites, 
which is a combination Flex Lite and 
extension cord trouble lite. The new 
model which operates from a 110-volt cir- 


cuit, comes equipped with a Flex exten- 
sion approximately 12 in. long and a neo- 
prene service cord 12 ft. long. The ex- 
tension has a neoprene covering which 
will give long service and still retain 
the flexibility of battery models. The 
lamp is equipped with a guard approxi- 
mately % in. in diameter. 


Moisture-Proof 
Metal Primer Paint 


The Thomson-Porcelite Paint Co., Phila- 
delphia 6, Pa. has developed Led- 
Chroxide, a multi-purpose, moisture 
proof, metal primer that is more rust- 
proof than either red lead or zinc chro- 
mate when used by themselves. Their 
product is a balanced blend of red lead, 
zinc chromate, and iron oxide in com- 
bination with a specially developed ve- 
hicle that brings out the best characteris- 
tics of each of the rust-inhibiting pig- 
ments. 

Led-Chroxide has a highly impermeable 
and rust-resistant film which provides a 
foundation for finish coats. It dries tack 
free in 2 to 3 hr. overnight for finish 
coats, and covers approximately 500 to 
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600 sq. ft. per gal, one coat, on smooth 
surfaces. It is said to have complete 
hiding power in one coat; will not check, 
peel, or crack and can be applied by 
either brush or spray. 


Switching Locomotive 
Engine Recorder 


An instrument incorporating a speed. 
ometer, a clock and odometer and which 
records the locomotive speed in miles 
per hr. the distance traveled, the time 
the locomotive is in motion and idle, has 
been introduced with a new “push-pull” 
development by the Valve Pilot Corp. 
230 Park ave., New York 17. 

This push-pull improvement of the cut- 
off mechanism has been designed for 
steam locomotives. Valve Pilots make a 
complete autographic record of speed 
and cut-off. 

Speed recorders are used for indicating 
and recording speed and other opera 
tion features of steam, electric and Diesel 
locomotives. They are available in four 
types from 0 to 60 m.p.h, 10 to 90 
m.p.h., 10 to 100 m.p.h., 10 to 120 m.p.h.. 
and can be equipped with an automatic 
train signal forestalling recorder when 
used in train control territory. 

The push-pull contributes to reduced 
maintenance. The equipment will func- 
tion through tubing containing bend: 
of 10-in. radius, provided not more 
than three such bends are required. 
This tubing can be applied under the 
jacket of the boiler or clamped to other 
piping along or underneath the running 
board. 


Rolling Tube 
Expansion Control 


A control which regulates automatically 
and accurately the amount of expansion 
obtained in rolling tubes in installation: 
such as condensers and heat exchangers 
has been developed by Airetool Manufac- 
turing Co., Springfield, Ohio. 

It produces maximum tightness and 
holding strength in every tube joint and 
prevents distortion or breakage in the 
ligaments in the tube sheets. А precise 
control is established over the density or 
hardness of the metal in the tube wall 
and stresses resulting from rolling are re- 
duced to a minimum. 

The control, by accurately measuring 
the amount of current to the driving 
motor, provides regulation of motor torque 
and amount of expansion of the tube. 

This system is built to withstand rough 
usage in shop or field work. It is de- 
signed without delicate tubes and is 
equipped with an automatic voltage reg- 
ulator to insure uniform operation irre- 
gardless of normal voltage variation. 
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NEWS 


A.S.M.E. Railroad Division 
Installs New Officers 


Tue American Society of Mechanical 
Engineers Railroad Division, which held 
five technical sessions in conjunction 
with the annual meeting of the society 
at New York, November 29 to December 
1, inclusive, tendered a formal certificate 
of appreciation before adjourning to. re- 
tiring Chairman B. S. Cain, assistant 
engineer, Locomotive Division, General 
Electric Company, Erie, Pa., and in- 
stalled the following officers for the en- 
suing year: Chairman K. A. Browne, re- 
search consultant, C., & O., Cleveland, 
Ohio. Executive committee members: 
E. D. Campbell (1951), retired; C. H. 
Beck (1952), vice-president, Westing- 
house Air Brake Company, Wilmerding, 
Ра.; E. Pond (1953), assistant to su- 
perintendent of motive power, N. & W., 
Roanoke, Va.; G. W. Bohannon, chief 
mechanical officer, C. & N. W., Chicago. 
Secretary: E. L. Woodward, western edi- 
tor, Railway Mechanical Engineer, Chi- 
cago. 

E. H. Davidson, director, I.C.C., Bu- 
reau of Locomotive Inspection, was elect- 
ed to the General Committee with term 
expiring in 1951, in place of Mr. Bohan- 
non. Three new members elected to the 
General Committee, with terms expiring 
in 1954, included O. J. Horger, chief 
engineer, Railway Division, Timken 
Roller Bearing Company, Canton, Ohio; 
T. F. Perkinson, manager, Transporta- 
tion Engineering Division, General Elec- 
tric Company, Schenectady, N. Y.; C. K. 
Steins, mechanical engineer, Pennsyl- 
vania, Philadelphia, Pa. 


Air-Conditioned Cars* 


Figures showing the extent to which 
railway passenger-train cars were equip- 
ped for air-conditioning as of December 
31, 1948, are now available. Of all pas- 
senger-train cars owned or leased by 
Class I steam railways, plus those of the 
Pullman Company, 34.3 per cent were so 
equipped. As indicated in the accompany- 
ing table, 87.3 per cent of the parlor 
and sleeping cars, 96.5 per cent of the 
dining cars, and 94.5 per cent of the 
club, lounge, and observation cars have 
air-conditioning equipment but for 


* Data from I. C. C. Bureau of Transport 
Economics and Statistics Monthly Comment on 
Transportation Statistics, November 10, 1949. 
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SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


FREIGHT SERVICE (DATA FROM I.C.C. M-211 AND M-240) 
Eight months 
en 


Month of August with August 
SES ee Fd 
Item No. 1949 1948 1949 1948 
3- Road locomotive-miles (000) (M-211) 
3-05 Total, Віва sue cine vs saa vele КҮ ТА, GS 30,935 45,125 266,300 356,078 
3-06 Total, Оїеве1-е1Їесїтїс........................ 13,153 8,901 92,978 62,686 
3-07 Total; eleetrlo, Joc сее ess grex (ost oe 791 993 6,571 7,799 
3-04 Total, locomotive тїев..................... 44,884 55,019 365,858 426,566 
4 Car-miles (000,000) (M-211): 
4-03 Loaded, total. ену ЕЕЕ Д 1,495 1,752 11,664 13,223 
4-06 Empty, ОШ, erian nni rna EE ESN 848 932 6,113 6,920 
6 Gross ton-miles, cars, contents and cabooses 
(000,000) (M-211): 
6-01 "Tota! in coal-burning steàm locomotive trains.. 51,392 14,998 425,156 560,582 
6-02 Total in oil-burning steam locomotive trains... 13,428 21,331 116,768 165,108 
6-03 Total in Diesel-etectric locomotive trains. ..... 37,719 26,095 265,788 180,893 
6-04 Total in electric locomotive trains............ 2,120 2,540 17,776 19,234 
6-06 Total in all їгаіпв.......................6.. 104,682 124,972 826,154 925.872 
10 Averages рог train-mile (excluding light trains) 
10-01 Locomotive-miles (principal and helper) 1.05 1.07 1.06 1.07 
10-02 Loaded freight car-miles. . 37.40 36.50 36.00 35.50 
10-03 Empty freight car-miles.............. А 21.20 19.40 20.90 18.60 
10-04 Total freight car-miles (excluding caboose)..... 58.60 55.90 56.90 54.10 
10-05 Gross ton-miles (excluding locomotive and tender) 
2,617 2,601 2,549 2,488 
10-06 1,178 1,241 1,154 1,173 
12 Net ton-miles per loaded car-mile (M-211)...... 31.50 34.00 32.10 33.00 
13 Car-mile ratios (M-211): 
13-03 Per cent loaded of total freight car-miles...... 63.80 65.30 63.30 65.60 
14 Averages per train hour (M-211): 
14-01 Train miles per ігаіп-ћошг................... 16.70 16.10 16.80 16.00 
14-02 Gross ton-miles per train-hour (excluding loco- 
motive and tender) (000).................. 43,199 41,418 42,294 39,302 
14 Сиик pa freight саг day (М-240): 
14-01 Servi SST CR RT е R Жайы көзу р 41.80 46.80 42.00 45.40 
14-02 All, os aie slau ble ызат оаа E ч 39.10 44.10 39.70 43.40 
15 Eom. net ton-miles per freight car-day (000) 
[15,67 5) MET 186 993 805 940 
17 Per cent of home cars of total freight cars on the 
Ime'(M-240)., отер лаа c etx 50.70 37.50 50.50 38.00 
PASSENGER SERVICE (DATA FROM Т.С.С. M-213) 
3 Road motive-powcr-miles (000): 
3-05 St su ee 15,006 19,541 127,157 154,942 
3-06 Diesel-clectri . 13,258 11,086 97,381 1,3 
3-07 Electric. ... $ 1,634 1,820 13,379 14,356 
3-04 Total.... iu б 29,898 32,452 238,030 250,635 
12 Total car-miles рег ігаіп-піе.................. 9.28 9.34 9.15 9.15 
YARD SERVICE (DATA FROM I.C.C. М-215) 
1 Freight Yard switching locomotive hours (000): 
1-01 Steam, coal-burning................0 0000 eee 1,604 2,515 14,579 20,565 
1-02 Steam, oil-burning............ss eee 241 394 2,185 3,047 
1-03 Diesel-electric!. . 0.0... eese 2,104 1,701 15,435 12,721 
106 ТО dats Fears PETERE PHONE et Seg 3,976 4,639 32,410 36,572 
2 Passenger Yard switching hours (000): 
2-01 Steam, coal-burning............. sees 83 114 758 1,004 
2-02 Steam, oil-burning........... eee 15 20 123 159 
2-03 Diesel-electric!. 115r recie eor mnt nmm 216 193 1,635 1,461 
2-06 Total лд иан а e Ои nM ФА Owe 350 362 2,798 2,903 
3 Hours per yard locomotive-day: 
3-01 с КАРО costo ee ЫНЧЫ РРСРР 7.50 10.20 8.40 10.50 
3-02 Рїеве1-еЇесїтїс.................. 17.40 18.40 17.50 18.40 
3-05 Berviceable., ааа Rees nti s изв 13.40 14.00 13.40 14.10 
3-06 All locomotives (serviceable, unserviceable and 
BORO) 56 oe eraot aie IY IPS ese 10.90 12.30 11.30 12.40 
4 Yard- and train-switching locomotive-miles per 100 
loaded freight саг-пШев................... 1.85 1.84 1.92 1.91 
5 Yard- and train-switching locomotive-miles per 100 
passenger train car-miles (with locomotives). . 0.77 0.73 0.78 0.77 
Note: ! Excludes B and'trailing A units. е 
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Company, whose Dunkirk plant was used 

by the committee for installation of the 

full-scale stationary experimental gas tur- 
Air-conditioned bine. 

Md Iz ES Laboratory work leading up to the 


PASSENGER-TRAIN CARS—CLASS | LINE-HAUL STEAM RAILWAYS 
AND PULLMAN COMPANY, AS OF DECEMBER 31, 1948 


Owned and leased 


Class I Pullman 


"n 


Class of cars railways Co. , Total Total Per cent tests has been carried on under the su- 
CORDE feiss shes nite Dora b tob Eb Md 17,071 sie) 17,071 6,512 38.1 ird ; 
Combination coaches. ........... sss 2,458 9* — 246: 649 26.3 pervision of J. I. Yellott, director of re 
Parlor and вЇеерїп&............................ 1,491 5,296 6.787 5:923 ET search for the Locomotive Development 
ШИ. аа iac apa ira a На e oso c a ns "ir AM А; К Р као 
Club, lounge and observation. .................. 385 385 364 94.5 Committee, by a number of organizations 
ОЗЫ; РОСНО 1,724 Po 1,724 EN including Battelle Memorial Institute at 
Baggage, express and other non-passenger cars.... 14,028 TE 14,028 87 6 Col h B Я TE 
Other passenger сагз......................... l5" ife 15 8 53.3 olumbus, Johns Hopkins University at 
о passenger-train сагв...................... 240 240 36 15.0 Baltimore, the Institute of Gas Technol- 
"Total, е н ШЙ кынын ад ой ats s 39,142 5,305 44,447 15,249 34.3 ogy in Chicago, and the Turbodyne Cor- 


* Represents composite cars. 


coaches the percentage was only 38.1. 
The substantial progress that has been 
made in the air-conditioning of coaches, 
however, is indicated by the fact that 
only 29.7 per cent of these cars had such 
equipment in 1943. 


Second Roy V. Wright Essay Contest 


“To ENCOURAGE constructive thought on 
railroad problems by young people in 
railroad work and by students of trans- 
portation” the New York Railroad Club 
is again conducting the Roy V. Wright 
Prize Competition for the best essays on 
important transportation subjects. 

Papers entered in the contest must be 
between 2,500 and 7,000 words in length; 
must be on one of 15 topics outlined by 
the club in its announcement of the con- 
test, unless special permission is given 
to enter an essay on another subject; and 
must reach the club not later than Feb- 
ruary 28, 1950. There will be a first prize 
of $500 and 10 other prizes of $100 each 
in place of the first, second and third 
prizes awarded in the 1948-1949 contest. 
Names of judges will be announced later. 

All inquiries regarding the contest 
should be addressed, and all papers sent, 
to the club's executive secretary, David 
W. Pye, at 30 Church street, New York 7. 


Locomotive Size Gas 
Turbine Tested at Dunkirk 


PnEsipENTS of nine leading coal-carry- 
ing railroads and five major coal-produc- 
ing companies, at Dunkirk, N. Y., on De- 
cember 7, saw an experimental gas tur- 
bine of locomotive capacity operating 
with pulverized coal as its fuel. 

According to President R. B. White of 
the Baltimore & Ohio, and chairman of 
the Locomotive Development Committee 
of Bituminous Coal Research, Inc., the 
tests have shown that pulverized coal can 
be fed continuously to a combustion 
chamber and burned efficiently under a 
pressure of 60 lb. per sq. in. 

“While it would be premature to as- 
sume that all of the technical problems 
are solved," Mr. White said, "the tests 


have shown that bituminous coal can 
operate a gas turbine. We are particu- 
larly pleased with the combustion effi- 
ciency, in excess of 90 per cent, and 
also with the performance of the ash re- 
moval equipment. Inspection of the ex- 
perimental turbine following a 38-hr. run 
—equivalent to a round-trip by rail be- 
tween New York and Chicago—showed 
that all components of the coal-burning 
gas turbine power plant were in excellent 
condition." 

The coal-burning gas turbine has only 
three major components—the compressor, 
the combustor and the turbine. The gas 
which drives the turbine is superheated 
air. The gas turbine is simple, compact, 
requires minimum lubrication and atten- 
tion, operates without smoke, and elimi- 
nates need for water. 

Industrial leaders viewing the tests 
were luncheon guests of R. B. McColl, 
president of the American Locomotive 


poration at Hawthorne, Cal. 

The turbine under test at Dunkirk was 
made available to the committee by the 
U. S. Bureau of Mines. The Allis-Chal- 
mers Manufacturing Company, builders 
of the experimental turbine now in use 
at Dunkirk, has just completed the gas 
turbine which is destined to power the 
first coal-burning gas turbine locomotive. 
A second power unit, on order with the 
Elliott Company of Jeannette, Pa., is ex- 
pected to be completed next spring. 


New Painting Method 
Demonstrated 


A COMPLETELY new method of painting 
metallic surfaces was demonstrated re- 
cently at New York by members of the 
Swedish firm of A. B. Antros, of Stock- 
holm, which expects soon to be manu 
facturing the equipment in this country. 
This new process, called the Antropahl 
method, is a spraying job, with paint 
passing through an acetylene flame at the 
nozzle. This flame not only keeps the 


An experimental locomotive gas-turbine installation at Dunkirk, N. Y. 
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paint at the proper temperature for ap- 
plication but preheats the surface to be 
painted so that a closer bond of paint 
and surface may be obtained. The paint 
itself, which is manufactured in Sweden 
by a secret process, contains no solvents 
and is transported in a solid waxy form. 
When painting is to be done, paint is 
placed in the tank, melted by electrical 
elements, and then forced through the 
hose and nozzle by air. No lead pre-coat 
is needed when Antropahl paint is used 
and it is said to prevent corrosion for a 
considerably longer period than ordinary 
paint. 

The present spray gun can paint me- 
tallic surfaces at a rate of approximately 
350 sq. ft. per hour. | 


The Odor Penetrates 


Durine the past five years the New 
York Central has equipped the journal 
boxes of over 3,400 passenger-train cars 
and about 250 steam and Diesel locomo- 
tives with the Twinplex hot-box alarm, 
а description of which appeared on page 
186 of the April, 1946, Railway Mechani- 
cal Engineer. Approximately one-quarter 
of the cars have roller bearings. 

The alarms consist of two cartridges, 
from one of which a thick white smoke 
is discharged when а roller bearing 


reaches a temperature of 250 deg. F., 
or a plain bearing reaches a temperature 
of. 350 deg. F. From the other, a pene- 
trating and unpleasant odor is released 
at the same time. 

Early in November road tests were 
run on two regular passenger trains to 
determine whether the odor released by 
a bearing approaching an overheated 
state is plainly noticeable in all cars of 
а passenger train except those ahead of 
the car in which the hot box occurs. For 
the purpose of the test a combination 
passenger-baggage car was provided with 
a detached 5%-in. by 10-іп. journal box 
with a tightly fitting lid. This box was 
suspended under the car body near one 
of the trucks at approximately the same 
height and distance from the longitudinal 
center line of the car as the journal boxes 
on the trucks. А regular journal brass 
for use with the Twinplex alarm was 
mounted in the top part of the box. 
Heater coils were placed around the 
cartridge cavities in the brass and con- 
nected to the 32-volt car battery through 
switches in the passenger compartment 
of the car. The back of the box was 
closed and the bottom filled with asbes- 
tos cement to support the brass in its 
normal position. 

Smoke cartridges were omitted during 
this test as it was undesirable to have 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE DECEMBER ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


Road No of locos. Туре of loco. Builder 
Canadian National................ 8  1,500-hp. road frt. units....... Montreal Loco. Wks 
Canadian Pacific.................. 40 ,500-hp. road units.......... Montreal Loco. Wks. 
3 арбир: road units ......... Montreal Loco. Wks. 


iesel, Ltd. 
Co. 


Green Bay & Western.. 4 Loco 
Illinois Terminal*...... 9 American Loco. Co. 
Missouri-Kansas- Texas 1 Fairbanks, Morse 

6 Electro-Motive 

3 American Loco. Co. 
Pennsylvania-Reading Seashore Lines 6  1,500-hp. frt. & pass. units..... Baldwin Loco. Wks 
Texas & Расібс................... T^ 1,500-һр. switch units......... Electro-Motive 
Western Расібс................... 94 = 4-unit, 6,000-hp. freight....... Electro-Motive 

2+ 2-unit, 4,500-hp. pass... ....... Electro-Motive 

FREIGHT-CAR ORDERS 
Road No. of cars Туре of car Builder 

Nashville, Chattanooga & St. Louis.. 253 70-ton covered hoppers........ Pullman-Standard 


1 Delivery scheduled for January and February. 
2 Deliveries expected during first quarter of 1950. 


3 For delivery early this year. 
4 Delivery e early this year. 
5 To cost approximately $155,000. 


* In the December issue it was incorrectly stated that the Illinois Central had placed this order. 


NOTES 


Canadian Pacific.—The Canadian Pacific on November 29 accepted delivery of one 2,250-hp. Diesel- 


с passenger locomotive at the 


Grange (Ill.) plant of the 


Electro- Motive Division of General 


Motors Corporation. This unit, along with two others ordered by the railroad to complete Dieselization 


of its Montreal-Boston passenger run, in conjunction with the Boston & 


Maine, was among the first 


seven of General Motors' newest E-8 design to roll off the assembly line at La Grange. Receipt of these 
Vt., the secon 


three units will make the road's 171-mi. line between Montreal and Wells River, 
R. system entirely powered 
Esquimalt & Nanaimo Railway on Vancouver Island, 


territory on the C. P. 


of the road, the C. P. R., which has spent $30 million for new 


complete 


by Гіне! equipment, the first having been the 


. According to ЇЧ. R. Crump, vice-president 
ment since the close of the war, 


received its last steam locomotive about a year ago, and will probably buy no more. TheC. P. R. will also 


receive from Electro-Motive one 4,500-hp. three-unit, 


Hudson & Manhattan.—The 


F-7 Diesel locomotive for demonstration purposes. 
Hudson & Manhattan is contemplating expenditure of approximately 
$4,500,000, including about $1,107,510 for deferred maintenance, to modernize i 


lernize its properties. Among 


pro improvements are: New interiors and exteriors for all cars and new interiors for all stations, 
according to plans drawn by Henry Dreyfuss, industrial designer, and improved lighting facilities for 


cars and stations. 


Southern Pacific.. The Southern Pacific has announced plans to purchase 3,100 new freight cars and 
give 900 box cars a general overhauling. Consideration is being given, the announcement said, to con- 


structing "a substantial nu 


new cars in the company's own ві 


, where the overhauling 


program will be carried out." Included in the new cars will be 3,000 steel box cars (of which 1,000 will be 
automobile cars, 500 to be fitted with the latest type auto-loading racks), and 100 65-ft. drop-end 


gondola cars. 
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the train stopped by a tower man or: 
other roadside observer when the alarm: 
was discharged. The test runs were be- 
tween New York and Albany. On the 
westbound trip there were five coaches: 
behind the test car. On the eastbound 
trip, there were 11 cars behind the test 
car, of which two were sleeping cars, one . 
a diner, one a lounge, and one an obser- : 
vation-lounge. All were air conditioned. 

Observers were stationed in all cars 
behind the test car and with the train 
running at 80 m.p.h. the switch on the 
bearing heating circuit was closed. The 
observers noted the time at which the 
odor from the alarm cartridge was first 
noticed within the cars. On both runs 
the odor was unmistakably present in 
all cars back of the test car. The times 
at which it was first noticed by the va- 
rious observers from the first to the last 
car behind the test car were separated 
by a matter of a few seconds. The odor 
disappeared in about five minutes. 

On the day of the tests the weather 
was fair and temperatures ranged be- 
tween 50 and 70 deg. F. 


Railroads Major Oil Consumers 


TRADITIONALLY known as the nation's 
best allaround consumer, railroads are 
now one of the oil industry's better 
customers, because of their increasing 
use of Diesel locomotives, it was revealed 
recently. 

The rise of railroads as buyers of 
petroleum products is traced in a study 
prepared by the research committee of 
the Eastern Railroad Presidents Con- 
ference, which shows that the railroads’ 
purchases of petroleum products reached 
a record high of about $220,458,000 in 
1948. The study, which said this figure 
would be exceeded in 1949, was based 
on figures for the first eight months of 
1948 and projected through the year. 
the committee explained. While coal re- 
mains the biggest raw material purchase 
item of the roads, which burned 23 
per cent of all bituminous and anthra- 
cite consumed in the nation last year, 
petroleum purchases now exceed the out- 
lay for forest products, theretofore one of 
the principal items on the railroad supply 
account. 

Only 13.8 per cent of all fuel con- 
sumed by the railroads on a dollar value 
in 1948 was Diesel, but Diesel engines 
hauled about one-fifth of all freight gross 
ton-miles, and more than one-third of 
the passenger train car-miles. Concern- 
ing the “growing community of interest 
between the railroads and the oil com- 
panies,” the study points out that the 
Standard Oil Company of Indiana has 
predicted that by 1970 the railroads will 
require 9 per cent of the total production 
of the American oil industry. 
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А high percentage of parts identical for freight, passenger 

and switching units means lower parts inventories and 

lower parts costs. Another reason why General Motors 

locomotives are first choice in the fast-growing Diesel 
fleets of America's leading railroads. 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Ill. 
Home of the Diesel Locomotive 


SUPPLY TRADE NOTES 


Coorrn-BEssEMER CoRPORATION.—The 
Cooper-Bessemer Corporation, Mt. Ver- 
non, Ohio, has opened a district office in 
Halifax, N. S. J. А. MacLeod is branch 
manager, directing all sales and service 
activities on Diesel locomotives and ma- 
rine and stationary applications of Diesel 
engines. 

* 

А. О. Ѕмітн Corporation.—The А. О. 
Smith Corporation has transferred the ге- 
sponsibilities and direction of sales ac- 
tivities for welding electrodes and equip- 
ment from the north central district, 
Chicago, to the welding electrode and 
equipment division, Milwaukee, Wis., 
under the direction of J. T. Pritchard, 
division manager. Mr. Pritchard has an- 
nounced the appointment of L. F. Vonier 
as general sales manager of the division. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Company.—William W. Martenis, for- 
merly chief application engineer of the 
Minneapolis-Honeywell Regulator Com- 
pany, has been appointed to the newly 
created position of manager of sales en- 
gineering. Mr. Martenis will assist in 
planning specifications, approve new de- 
velopments and coordinate activity be- 
tween the sales and engineering depart- 
ments. 

* 

AMERICAN ARCH Company.—Liquida- 
tion of the American Arch Company, a 
Delaware corporation, and the American 
Arch Company, New York, has been 
voted by the stockholders at a special 
meeting. Approximately 90 per cent of 
the 91,300 outstanding shares were voted 
in favor of the liquidation proposal. 
American Arch, in business for nearly 
40 years, has supplied locomotive manu- 
facturers, railroads and industrial con- 
cerns with arch brick and engineering 
and services. А company spokesman said 
that because of the rapid Dieselization 
of the railroads and the decline in pur- 
chases and use of steam locomotives, con- 
tinued operation of the firm would not be 
profitable. 

* 

Еліввлмкѕ, Morse & Co.—J. A. Cuneo, 
branch house manager for Fairbanks, 
Morse & Co. at Los Angeles, Calif., has 
been appointed manager of the company’s 
branch house serving the Chicago area. 
He succeeds John S. King, transferred to 
Cincinnati, Ohio, as branch house man- 
ager, replacing J. S. Peterson. Mr. Peter- 
son will be attached to the sales man- 
ager’s office in Chicago, working on 
special assignments in connection with 
the company's scale division. A. M. Mc- 
Laren has been appointed branch man- 


ager at Los Angeles, succeeding Mr. 
Cuneo. William H. Kingsley, district 
manager of the New York office, Ideal 
Electric & Manufacturing Company, has 
joined Fairbanks, Morse as manager of 
the Electrical Division, with headquarters 
in the company’s executive offices in 
Chicago. 
* 

MowrREAL Locomotive Works.—The 
following appointments have been made 
in the sales and servicing department of 
the Montreal Locomotive Works: William 
J. Niles, formerly assistant secretary- 
treasurer, has been appointed sales man- 
ager, and /. I. Sylvester, formerly trans- 
portation specialist of the Canadian Gen- 
eral Electric Company, appointed tech- 
nical sales engineer, Diesel division. 
J. S. O. Neville, who, for the past three 
of his 12 years with the company, has 
specialized in Diesel electrics, has been 
placed in charge of the Diesel.electric 
sales and service division. 

Mr. Niles, since his association with 
the company in 1917, has been engaged, 


William J. Niles 


successively, in the supervision of plant 
operating expenses, estimating and pro- 
duction, as well as miscellaneous sales 
promotion. As assistant to the manager, 
he was specifically engaged in expediting 
the company's munitions and other war- 
time production during World War II. 
He was appointed assistant secretary- 
treasurer in 1946, in which position he 
continued until his appointment as sales 
manager. 
* 

AMERICAN BRAKE SHOE ComMPANY.— 
William J. Grant, formerly sales repre- 
sentative for the Brake Shoe & Castings 
and Southern Wheel divisions of the 
American Brake Shoe Company, has been 
appointed manager of Southern sales for 
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the National Bearing division, with head- 
quarters at Richmond, Va. Harry C. 
Platt, formerly works manager, has been 
appointed vice-president of the Engi- 
neered Castings division of the company, 
and William Н. Starbuck, formerly as- 
sistant general sales manager, has been 
appointed vice-president of the Kellogg 
division. 
Ф 

Jouws-MaNviLLE SALES CORPORATION. 
—John H. Trent, vice-president in charge 
of transportation sales of the Johns-Man- 
ville Sales Corporation, has retired under 
the company retirement plan. 

Mr. Trent entered railroad service in 
1901 аз an apprentice on the Illinois 


John H. Trent 


Central. He served in the mechanical 
and stores departments and later worked 
as storekeeper at Water Valley, Miss., 
Memphis, Tenn., and Paducah, Ky., until 
1907, when he joined Johns-Manville. 
Since 1907 he has worked in various 
capacities, including general sales man- 
ager western region, general sales man- 
ager transportation and government de- 
partment, and vice-president in charge of 
transportation sales. 
* 

T-Z Rai.way Equipment COMPANY.— 
The T-Z Railway Equipment Company 
and associated companies have appointed 
Henry W. Stahl as their exclusive railway 
sales representative in the New England 
area, with headquarters at 42 Broadway, 
New York. 

* 

SKF Inpustries.—A series of two-day 
courses in service inspection of anti-fric- 
tion bearing installations in traction mo- 
tors of Diesel-electric locomotives has 
been inaugurated by SKF Industries for 
railroad personnel who service such en- 
gines. Supervisory personnel of eastern 
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RAILWAY 
SHOPS 


y 


<< 


DETREX VAPOR-SPRAY DEGREASER 


7» HOURS PER DAY 


In Cleaning Diesel-Electric Parts 


Armatures, frames and other parts of Diesel- 
electric traction motors are cleaned in 15 to 
30 minutes in the Detrex unit shown above. 
By ordinary methods, this job usually takes 
8 hours—a saving of over 9076 in cleaning 
time alone. 


This unit quickly removes grease, oil and 
road dirt, with safety to all mechanical and 
electrical parts. The non-flammable solvent 
penetrates into slots and crevices — thoroughly 
cleans all surfaces, inside and out. On leav- 
ing the degreaser, the parts are completely 


DETREX (zz 


dry and ready for further operations. Extra 
rinses and oven dry-off are eliminated. 


And the Detrex Vapor-Spray Degreaser gives 
you a complete cleaning system in a single, 
compact tank — in 50975-7576 less floor space 
than you need for other cleaning methods. 


GET FULL DETAILS on these and other bene- 
fits available through this equipment. All 
Detrex products are fully guaranteed and are 
backed by 30 years of high quality service 
in the parts-cleaning field. 


BOX 501 
DETROIT 32, MICHIGAN 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


" 


The problem was ''short order" warehouse shearing — 
one of this, one of that, one of the other thing. 


This new BEATTY No. 7 Guillotine 
Bar Shear provides the answer. 


New Beatty Guillotine Shear 
Solves 007 (206 Shearing 


Typical of Beatty problem-solving is this new bar shear which allows 
for “short order” shearing of rounds, squares and bars without changing 
tools. The new machine offers a 48” base on which are mounted 2 sets 
of angle shear blades, 1 set for shearing flats, and blades to shear squares 
and 3 sizes of round bars. Other tools for shearing other shapes are 
available. Let Beatty engineers help solve your problems. These ma- 
chines are built in capacities from 50 to 450-tons. 


Write for data on 
this new Bar Shear 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 
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railroads, including shop foremen and 
superintendents, locomotive inspectors and 
mechanics, were represented at the initial 
session on December 6 and $ аг SKF's 
main plant in Philadelphia, Pa. Repre- 
sentatives of railroads in other sections 
of the country will be invited to attend 
future sessions. 


* 


SrANDARD Can Truck Company.—The 
offices of the Standard Car Truck Com- 
pany, Chicago, have been removed to 
Room 1250, 332 S. Michigan avenue. 


* 


LUNKENHEIMER CoMPANY.—Paul M. 
Arnall has been appointed vice-president 
and general manager of the Lunken- 
heimer Company. Mr. Arnall was for- 
merly executive vice-president and direc- 
tor of the Ohio Injector Company. 

* 


Orme Company.—The Champion Brake 
division of the Orme Company of Chi- 
cago has appointed the National Brake 
Company, New York, as its exclusive 
sales representative for the sale of Cham- 
pion-Micro-Matic brakes in the United 
States, Canada and Mexico. The Cham- 
pion-Micro-Matic hand brake will be 
marketed as the Champion-Peacock- 
Micro-Matic brake. 

* 


Union СлнврЕ & Carson Corp.— 
Douglas H. Pittman, general supervisor 
in the maintenance of way department in 
the Southeast for the Oxweld Railroad 
Service Company, a unit of Union Car- 
bide & Carbon Corp, has been ap- 
pointed southeastern representative. 


Obituary 


B. A. CLEMENTS, retired vice-chairman 
and former president of the American 
Arch Company, New York, died on No- 
vember 23. He was 72 years old. Mr. 
Clements was elected president of Ameri- 
can Arch in 1927 and named vice-chair- 
man in 1947. He retired a year later. 


* 


Joun L. HorrMaN, southeastern repre- 
sentative for the Oxweld Railroad Serv- 
ice Company, a unit of Union Carbide & 
Carbon Corp. died recently, after 27 
years of service with the company. 

*. 

Francis James Hoop, president of the 
Ansul Chemical Company, died on No- 
vember 10, while on a business trip in 
New York. He was 44 years old. 


PERSONAL 
MENTION 


General 


Wueetinc & Lake Erre-New York. 
Cuicaco & Sr. Louis.—Pursuant to au- 
thority of the Interstate Commerce Com- 
mission, the lines, properties and rights 
of the Wheeling & Lake Erie have been 
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TEST SHOWS NEW OIL SUCCESSFULLY LUBRICATES BOTH STEAM 
AND AIR ENDS OF AIR COMPRESSOR 


E d 


Air Pump Lubricant was used for a full year in This Air Discharge Valve was in the compressor during 


Calol 


a compressor like this, on a locomotive in regular the test. As the photograph shows, at the end of a 
service. It was supplied to both ends by removing year's operation, it was free of carbonaceous de- 
the plug between the lubricator's two reservoirs. posits. Calol Air Pump Lubricant resists oxidation. 


No lacquer or gum appeared on the Steam Differen- The Air Discharge Valve Cage was clear of excessive 
tial Valve and wear was negligible. Valve rings and oxidation deposits, as were air pistons and their 
steam piston rings stayed clean and unstuck. Calol lands and rings. The use of Calol Air Pump Lubricant 
Air Pump Lubricant resists highest temperatures. eliminates the necessity for frequent cleanup jobs. 


Another compressor of the same size and type was operated on the opposite side of 
the locomotive. During the test, it was lubricated with a conventional type of Grade A valve oil. 
This compressor's valves and valve cages became filled with an appreciable amount of carbon. 
Also, considerable deposits of carbon and lacquer accumulated in air discharge passages. 


Calol Air Pump Lubricant eliminates these conditions because it is a doubly-compounded oil. It 
is highly stable both in use and in storage. Its special compounds help resist oxidation by air, 
heat and moisture. They keep pistons, rings, ring-land areas, air passages, valves and other parts 
clean, and maintain a tough lubricant film on hot and cool spots alike in the most severe operation. 


Trademark ‘‘Calol,’’ Reg. U. S. Pat. ОН. 
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The GREAT NORTHERN RAILWAY'S diesel shop in St. Paul is saving 
time by complete mechanization of its diesel parts cleaning. 
With one Z6 Magnus Aja-Dip Cleaning Machine using 
Magnus 755 Degreasing and Decarbonizing Compound, Great 
Northern's diesel cleaning is faster — more complete — requir- 
ing less time and labor. Engine parts are cleaned rapidly... 
formerly the same quantity of parts required many hours of 
soaking and additional hand labor to finish the cleaning. 
Great Nórthern is one of many Class 1 roads saving time and 
money by using the Magnus Aja-Dip Method of diesel parts 
cleaning. In every installation, the money saved pays for the 


Aja-Dip equipment in a very short time. 


Mechanize to save! Write for complete information on 


the Magnus Aja-Dip Method of Diesel Parts Cleaning. 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, М. J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


Ж. 
aay ттт: CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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leased by and unified with those of the 
New York, Chicago & St. Louis and will 
be known as the Wheeling & Lake Eri 
district of the Nickel Plate. The follow. 
ing changes have been made in the per 
sonnel of the electrical and mechanical 
departments: E. A. Hamilton, signal and 
electrical engineer of the W. & L. E., ha: 
been appointed superintendent of electri- 
cal equipment of the Nickel Plate system 
at Brewster, Ohio, and J. W. Cameron, 
engineer of tests of the W. & L. E., has 
been appointed to the same position on 
the Nickel Plate at Brewster. J. О. Hill, 
superintendent motive power and cars 
and R. J. Snyder, assistant superintendent 
motive power and cars, of the W. & L. E, 
have been appointed district superintend- 
ent of motive power and assistant district 
superintendent of motive power, respec 
tively, of the new W. & L. E. district of 
the Nickel Plate, with headquarters as 
before at Brewster. The jurisdiction oí 
К. Schey, general superintendent car йе 
partment, and D. J. Coon, mechanical en 
gineer, of the Nickel Plate, have been ex- 
tended to include the W. & L. E. district. 


Ira G. Poor, general superintendent of 
motive power of the Great Northern at 
St. Paul, Minn., has been appointed gen 
eral manager, Lines East of Williston, 
N. D., with headquarters at Duluth, Minn. 
Mr. Pool was born on November 11, 1891, 
at Minneapolis, Minn., where he attended 
the public schools. He took a course in 
mechanical engineering with the Inter 
national Correspondence Schools. During 
the summer vacation of 1908 he entered 
railroad service as a helper in the car 
department of the Minneapolis, St. Paul 
& Sault Ste. Marie at Minneapolis. After 
holding various positions on the Soo 
Line, he was employed successively bv 
the Utah Copper Company, Bingham, 
Utah; the Gray Tractor Company, Min 
neapolis; and the United States Steel 


Ira С. Pool 


Corporation, Eveleth, Minn. In 1920 he 
joined the G. N. as locomotive designe 
at St. Paul. He subsequently served 3: 
fuel supervisor at St. Paul and at Grea! 
Falls, Mont., until 1929 when he was ар 
pointed assistant master mechanic, ser 
ing successively at Havre, Mont., and à! 
Whitefish, Mont, until 1932, when he 
became master mechanic at Klamath 
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"THE MOST MODERN LATHES on the market to- 
day!” That's what leading buyers are saying about the 
new 1950 LeBlond heavy duty engine lathes. They're 
beautiful in appearance. They're outstanding in the way 
they remove stock: quickly, easily and economically. 
They'll be the most useful lathes in your plant because 
they'll perform a wider variety of work. If you're looking 
for further reduction of your metal turning costs, you'll 
welcome the new LeBlond heavy duties. There's a size 
for every requirement. 


Send today for descriptive bulletins. 


THE R. K. LEBLOND MACHINE TOOL CO., CINCINNATI 8, OHIO, U.S.A. 
LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 
SALES OFFICES: New York, Chicago, Detroit. 


2106 
and 20 sizes 
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ENGINE LATHES 


THE NEW (960 


LEBLONO HEAVY QUTV.— 


& 


90" ee 
gee cr PONE А 
" ` GREAT 
M ү. octo D de 
0 p WA 
аф з» ED ^ GROUND STEEL BE 
HARDEN 


12” 
Swing over bed and 
carriage wings. . . 14%” 
Spindle speeds, 
number ... l20r24 
Spindle speeds, 
range, rpm........ 25-1250 
Feed and thread 


12 or 24 
25-1250 


changes. М 60 60 
Feeds, range......... 002"-.126"|.002"-.126" 
Threads per inch 

range.. .......... 2-120 2-120 


Motor recommended 7% hp TA hp 
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For EMC 567 and 567A Heads 
Depresses all 4 Valve Springs at once! 


This new compact, efficient tool saves well over 50% 
in time and labor on dismantling and assembling Diesel 
valves. Compresses all four valve springs to any desired 
point—holds them there! Safe and easy to apply. One 
man operation. The Model D-14 Safe-N-Ezy Valve 
Spring Depressor makes valve dismantling and assem- 
bly on EMC 567 and 567A heads quick, safe, easy, 
lets you cut Diesel maintenance cost, and reduce shop- 
ping time. For literature and prices, mail the coupon 
below. Other models available for most makes of 
Diesel enaines. 


for EMC 567 
and 567A Diesels 


Here's the new and practical way to make grinding 
and reseating of valves faster, easier and safer. The 
Safe-N-Ezy Diesel Head Stand is a rugged shop tool which should 
be standard equipment in every point where EMC 567 or 567A 
Diesels are serviced. Has 4 standard variable pitch settings. Gives 
the mechanic a full range of positions for working on the head. 
Designed to help speed up maintenance work, cut maintenance costs 
and reduce shopping and running-repair time. For further details 
mail the coupon. 


PAXTON DIESEL ENGINEERING COMPANY 
2700 Martha Street, Omaha 5, Nebraska 


RUGGED, SAFE 
A REAL 
TIME SAVER 


Let us send you prices and literature on these new service tools! 

ane um ап иш сап аши — — — — пиш — — — эшш, — — — кир — ee ee 
Paxton Diesel Engineering Co. 
2700 Martha Street, Omaha 5, Nebr. 


Please send further information on your new Diesel Head Stand and Model 
D-14 Valve Spring Depressor for EMC 567 and 567A Diesels. 


MAIL THE 


NAME _ TITLE 
COUPON "eo 

ADDRESS 

СІТҮ ЅТАТЕ 


ТОрАҮ 


Also send information on Valve Spring Depressors for the following 


Diesels: 
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* Falls, Ore. In 1933 he was appointed er 
” ginehouse foreman at Bieber, Calif., late 
in 1933 returning to Klamath Falls a 
enginehouse foreman. In 1935 Mr. Po 
became fuel supervisor at Spokane, 
Wash.; in 1936, master mechanic + 
Grand Forks, N. D.; in 1941, master 
mechanic at Spokane, and in 1942, gen 
eral superintendent of motive power. 


R. W. HARTER, assistant superintendent 
of shops of the Chicago, Rock Island & 
Pacific, has been appointed acting super 
intendent of the Silvis (Ill.) shops. 


Electrical 


PauL LEBENBAUM, whose retirement à: 
electrical engineer, Southern Рас 
Lines, at San Francisco, Calif., was re 
ported in the December issue, was bom 
in that city on October 20, 1879, and at- 
tended the University of California, Ber 
keley, Calif. Mr. Lebenbaum was em 
ployed by the General Electric Company 
prior to entering railroad service. In 
January, 1903, he joined the North Shore 
(now Northwestern Pacific), and the fol- 
lowing November went with the S. P. a: 
assistant electrical engineer at San Fran 
cisco. He was appointed electrical engi 
neer of the Oregon-Washington Railroad 
& Navigation Co. (now Union Pacific) 
at Portland, Ore, in 1909. In 1911 he 
became electrical engineer on the Por: 
land, Eugene & Eastern (now S. P.), in 
charge of electrification of steam line 
radiating out of Portland. He subse 
quently became electrical engineer on the 
Portland division of the S. P., at Portland, 
and in 1921 was appointed assistant elec 
trical engineer, S. P., Pacific Lines, а! 
San Francisco. In 1932 Mr. Lebenbaum 
was appointed electrical engineer at San 
Francisco. 


Master Mechanics 
And Road Foremen 


J. E. Kerwin, superintendent of the 
Chicago, Rock Island & Pacific’s Silvis 
(Ш.) shops, has been appointed master 
mechanic of the Missouri-Kansas division. 
with headquarters at Kansas City, Kan. 


С. W. NELsoN has been appointed as 
sistant master mechanic of the New York 


Central at Buffalo, N. Y. 


R. F. Barcuman has been appointed 
assistant master mechanic of the New 
York Central at Syracuse, N. Y. 


K. О. THoMas, master mechanic of the 
Missouri-Kansas division of the Chicago. 
Rock Island & Pacific at Kansas City. 
Kans., has been granted a leave of ab- 
sence because of illness. 


W. С. RiwcLAND has been appointed 
master mechanic of the New York Cen 
tral, at Albany, N. Y. 


Obituary 


]озЕРН Е. BopENBERGCER, who retired 
on December 1, 1947, as general road 
foreman of engines of the Chicago. Mil- 
waukee, St. Paul & Pacific, died o 
November 19. 
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no additional grease has been added! 
...inspection shows bearings in journal box are in 
excellent condition!...Esso ANDOK B has main- 
tained its remarkable lubrication qualities even 
after the 300,000-mile record was set .. , and the 
road test is still going on! 


like this on Esso Railroad Fuels and 
Lubricants is one of the practical follow-ups on the 
extensive research Esso constantly carries on in 
America's largest petroleum laboratories... making 
doubly sure you can depend on the railroad prod- 
ucts that bear the Esso brand. 


our Esso Sales Engineer on any fuel or 
lubrication problem that we can help you solve. 
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IN THIS TEST 
HAS RUN OVER 300,000 MILES! 


of 
gyn NeW" nce 
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SOLD IN: Maine, N. H., Vt., Mass., R. I., Conn., М. Y., N. J., Penna., 
Del., Md., D. C., Va., W. Va., N. C., S. C., Tenn., Ark., 1с. 


ESSO STANDARD OIL COMPANY — Boston, Mass. — New York, 
N. Y.— Elizabeth, N. J.— Philadelphia, Pa. — Baltimore, Md. — Rich 
топа, Va. — Charleston, W, Мо. — Chorlotte, N. C. — Columbia, S. С. 
— Memphis, Tenn. — Little Rock, Ark. — New Orleans, La. 
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panders are 


WIEDEKE-IDEAL MASTER 


Wiedeke IDEAL Master Tube Ex- 


NALLY KNOWN 


made in two styles 


Н i Н 54-5 . . . for rolling 54-L . . . for rolling 
sig « fat installation Of Feng dn tubes in the FIRE BOX tubes in the SMOKE 
END . . . hos rolls BOX END . . . hos 
LOCOMOTIVE and other FIRE 1%” ‘long. Expander rolls 1%” long . . . 
TUB will automatically draw for heavy sheets and 
E BOILERS. tubes out against where tubes project 
guard uniformly Ya” various distances Бе- 

Write us for further data. for beading. yond sheet. 


There is a Wiedeke tube expander for every application 


Zhe gute Wiedeke Arany 


DAYTON 1, OHIO 


REVER 


JOHNSTON 


PROPORTIONING 


SE BLAST 


OIL BURNER 


Designed to fill the demand for a sim- 
plified oil burner that can be manually 
or automatically controlled by one lever. 
The standard Johnston 
Oil Burner is equipped with Johnston 
Proportioning Valve and syn- 
chronizing mechanism so that the air 


Fueltrol 


: and oil balance is 
maintained in the 
same ratio at any 
setting between 
low and high fire. 
This burner is a 
compact unit and 
is shipped ready for 
mounting on your fu 


BURNERS * BLOWER 


А 
5; K 
ENDADYY 


ENGINEERS & 


Reverse Blast 


rnace. For use with fuel oils. 


Write for Bulletin R-508. 
S e FURNACES • RIVET FORGES • FIRE LIGHTERS • TIRE HEATERS, ETC. 


MANUFACTURING CO. 
HNS ON 2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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; New 
Devices 


(CONTINUED FROM PAGE 52) 


More Efficient 
Car Heating 


А new development in railroad passenger 
car heating, designed to produce more 
efficient heating of fast streamlined trains, 
was recently announced as a joint devel. 
opment of the Vapor Heating Corpora- 
tion and the Pullman-Standard Саг 
Manufacturing Company, Chicago. The 
new method, now being installed in sev- 
eral lots of cars built by Pullman-Stand- 
ard for the New Haven, Atlantic Coast 
Line and other roads primarily takes 


steam pipes and connections from under- 
neath the cars and puts them 


in a 


One of the insulated side trenches in 
the car floor which carries steam pipes 
formerly located under the car body 


shallow insulated trench in either side of 
the floor construction. 

It is relatively easy to heat a train 
which is standing still but substantially 
more steam is required with trains mov- 
ing at high speed, because wind wiping 
over the exposed pipes under cars, re- 
gardless of insulation, causes loss of heat 
which is avoided by placing the pipes in 
trenches in the car floor. This, combined 
with heating the side panels of cars, is 
a big step forward in more efficient pas- 
senger car heating. 

One of the engineering problems in 
this development was to design a steam- 
tight swing-joint that would compensate 
for the expansion of the pipe when 
heated. One end of the pipe is anchored 
fast to the body of the car so it was 
necessary to work out a method of hav- 
ing expansion take place in one direction, 
only. 

The illustration shows how a trench is 
built into the floor on one side of a car 
with the steam pipes placed in the trench 
and then insulated before the floor plate 
is put down. Also shown are the auto- 
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LODGE & SHIPLEY LATHES асе on the паса... 
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| INSTALLED FOR LIMITED 
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Turning 11” commutator down to 1058” 


OPERATION... Now does 


IN ELECTRIC SHOP OF 
NOTED WESTERN ROAD 


T zà 


for 


Gantry Crane motor armature on the versatile 


Lodge & Shipley heavy duty Model 
Lathe. 


UT in the “show-me” state of Missouri, a 
Lodge & Shipley Model X Lathe has done 
just that! Purchased to take care of occasional 
jobs, this lathe now handles all turning require- 
ments in the electric shop at a large engine termi- 
nal which services both steam and diesel engines. 


From a long list of operations performed are the 


МИ CHANGEOVER FOR 


- DUPLICATING OR REGULAR LATHE WORK 


The COPYMATIC is a 
dual-purpose machine... 
can be used for duplicat- 


ing or regular lathe work 
without limiting the range 
of either. Takes but a 
minute to change the set- 
vp... nothing to take off or put on. 
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Do 


following representative jobs: Machine and re-ma- 
chine pulleys, machine bearings and turn arma- 
ture shafts, as well as many other repair jobs. 


Ample power, plus unusual rigidity and strength 
makes Lodge & Shipley Engine Tool Maker and 
Hollow Spindle Lathes ideal for the ever-chang- 
ing tasks found in railroad shops. Your Lodge & 
Shipley Representative will gladly show you in- 
stallations in shops near you... point out how 
Lodge & Shipley Lathes “working on your rail- 
road" can reduce “out of service" time and cut 
maintenance costs. Write for free catalogs. 


MACHINE TOOL DIVISION» 3055 COLERAIN 
SPECIAL PRODUCTS DIVISION в 800 EVANS ST. 
CINCINNATI 2 5, OHIO 
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matic steam valves which control the T slots crossing at the center. Three-Piece 


amount of steam allowed into the finned This table is graduated for the full 360 : . 

radiators along the floor of the car and degrees and the rotary table feed is pos- Piston Ring 
the new swing-joint to compensate for itive through a worm and gear with a T ; i 
pipe expansion. ratio of 40:1. Its indexing dial is grad- The HunvSpiller Manufacturing Con. 


Boston 27, Mass., announces a new three 


uated in 15 minute intervals and two h А h : 
piece gun iron piston ring for steam oper. 


hold-down clamps, with thumb screws are 


Rotary Indexing furnished for locking the table in posi- ated air pumps, pumps of various type, 

uL ANS don albe deep steam and air cylinders of „Stationary air 

Milling Table The unit is orat ox fola bue de compressors, and in air cylinders of elec. 

The Chicago Tool and Engineering Co., ture takes up a large percentage of the iru bie: in bii nome bd of 

8383 S. Chicago ave., Chicago 17, has distance between the spindle and ma- mo G 9 т э тиң no sos dedi 

announced the development of a new chine table. With its two bolt and key tii pio E. eid is both 

model to its line of milling tables. It is slots, rigid mounting of the table to either mecnons Ф p aa eee 
the Model No. 86, which has an 8-in. a milling machine, drill press, shaper or di ete eu ТЫСЫ S Spiller D 

diameter table with two % in. by 1% in. surface grinder can be accomplished. cse ringa callod Hant:Spiller Пош; 


Acting Rings, are made in three pieces, 
a center section which is T-shaped and 
two flat sections which fit into the relieved 
sections of the T. Each of these pieces i: 
cut into segments and the segments are 


dowelled in position so that the gaps be 
tween them cannot align. The number of 
segments depends upon the size of the 
ring. 

G E N E RATO E The installation of these rings on new 


equipment is simplified because only one 


"The Railroad Boiler” groove has to be machined around the 
piston head. When being installed as те 
F AME RON WORKS, OSW >; О i placement equipment, the material be 


tween the grooves for single rings is ma- 
chined out and the proper Double Actinz 
Ring and Duplex Spring inserted. Dou 
ble Acting Rings are made in sizes and 
widths for all replacement installations. 


SEALS IN BOTH DIRECTIONS OF STROKE 


THERMAL EFFICIENCY 


A completely automatic oil or gas fired steam boiler for rail- Light-Weight 
road stations, shops or any special application where steam is 3 g s 
required. Product of Ames Iron Works, Oswego, N. Y., with Shape Cutting Machine 
100 years of experience building boilers. The- Ate Reduction Sales Company: 9 
Single units from 10 to 400 H.P. Suitable for multiple in- East 42nd street, New York 17, has im 
stallations. Design pressure—15 to 200 lbs. Higher pressures troduced a small lightweight oxy-acety: 
on order. lene shape-cutting machine that will cu 
ех ў І А ; shape withi 56 in. by 32 in. 
Delivered complete ready for service connections—including Бш ih à light кке cok ande ca dui 
insulation and jacket. Phone, write or wire. it can be conveniently carried to the 


work. It can be moved, complete with 
carrying case by two men, and, once un 
packed, can be moved by one man. Th 
machine weighs 110 lb. assembled, ex 
Exclusive Distributors to the Railroads cluding the guide rail which weighs 3 


lb. Packed in a wooden box 84 in. by 

RAILROAD SUPPLY and EQUIPMENT Inc. là. be 17 in, He machine and cdi 
First Federal Building gether have a shipping weight of 255 Ib 

148 ADAMS AVE., SCRANTON 3, PA. The complete assembly carried in the bo: 


Phone Scronton 7.3391 comprises a cutting torch and high-speed 
tip, a motor-driven manual tracing de: 
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FRANKLIN 
Expands Activities 


Since its organization, nearly fifty years ago, the Franklin Railway 
Supply Company has developed many important locomotive devices that 
are in world-wide use. Franklin will continue to supply equipment 


and parts for such devices. 


In order to diversify its activities Franklin has recently acquired through 
The Balmar Corporation the N. A. Strand Company of Chicago, makers of 
flexible shaft tools; and the Franklin organization is now introducing 
these products in the railroad field as they are especially 


attractive in Diesel maintenance work. 


А substantial amount of contract work is being handled and several 
specialties for the petroleum industry are being made and marketed. 

In addition to offices in New York, Chicago and Montreal, Franklin has 
recently opened a western office in Tulsa, Oklahoma, to facilitate 


the handling of its expanding business in that area. 


New railroad products are constantly being developed as witnessed 
by Franklin's successful entrance into the Journal Box field; the 
development of the Franklin Tank Car Valve; the manufacture of Overfire 


Air Jets as well as a new type buffer for coupled Diesel locomotive units. 


Franklin will continue to serve the railroads vigorously and 


efficiently in the future as they have done in the past. 


huut I le 


Chairman 


FRANKLIN RAILWAY SUPPLY COMPANY 


A CORPORATION 


NEW YORK ею CHICAGO е TULSA © MONTREAL 


STEAM DISTRIBUTION SYSTEM • BOOSTER • RADIAL BUFFER - COMPENSATOR AND SNUBBER - POWER REVERSE GEARS 
FIRE DOORS • DRIVING BOX LUBRICATORS • OVERFIRE JETS - JOURNAL BOXES + FLEXIBLE JOINTS • TANK-CAR VALVE 


RAILWAY DISTRIBUTOR FOR N.A. STRAND FLEXIBLE SHAFT EQUIPMENT 
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vice, an 80-in. length of tubular rail, a 
66-in. grooved straight-edge for making 
straight cuts, a radius rod for cutting 
circles, 25 ft. of extension cord, and 25 
ft. of Airco-Twin hose. 

Known as the Airco Monograph No. 3, 
the machine will cut any shape within an 
area 56 in. by 32 in. with a manually 
guided tracing device, circles up to 32 in. 
in diameter with a radius rod, straight 
lines 64 in. long when the straightedge 
attachment is placed diagonally across 
the cutting area, any desired length when 
equipped with tubular-rail extensions, 
bevel cuts at any angle up to 30 deg., and 
ferrous metals in thicknesses up to 8 in. 


ACE Nour 


Valve 


The tracer wheel is motor-driven at any 
speed from 3 in. to 30 in. per min., and 
on shape cutting, is manually guided. 
One of the features of the shape cutter 
is the practicability of its use at different 
locations which results both from its 
portability and its ease of setup. To pre- 
pare the Monograph for cutting, all that 
is necessary is to bolt the torch-bar roller 
housing to the carriage, put the machine 
on the tubular rail, hook up the hose, and 
plug in the tracer-motor extension cord. 
The torch bar slides back and forth in 
its housing on eight adjustable ball-bear- 
ing housings, four on each end, to mini- 
mize friction and play. Movement of the 


DIESELS 
with 


Pilot Precision 


torch in the lengthwise direction is on a 
ball-bearing four-wheel carriage that sup- 
ports the torch bar housing and straddles 
the rail. All moving parts, such as the 
roller housing and carriage bearings, and 
the tracer-motor and tracer-shaft bear- 
ings, are lubricated for life, and the torch 
bar or the rail does not require lubrica- 
tion. Surfaces of the torch bar are chrom- 
ium plated, and those of the tubular rail 
are cadmium plated. The tracer wheel is 
counterweighted for sufficient tractive 
force even in the most extreme position. 


Diesel Locomotive 
Sand Nozzle 


A Diesel locomotive sand nozzle has re- 
cently been introduced by Fairbanks, 
Morse & Co., 600 S. Michigan ave., Chi- 
cago 5. It has had about a year's field 
test by various failroads before being 
generally shown to the industry. It is 
light in weight; constructed of steel tub- 
ing for long life; streamlined for ease of 
handling in any position without inter- 
ference from projecting parts or han- 
dles; weather proof and leak proof. 

Its mechanical construction results in 
ease of operation as the valve opens 
merely by pressing the ring against the 
sandbox opening, and it closes quickly 
by gravity when held in a downward 
position. This device is economical in 
the use of sand as little or no sand is 
wasted as it is when the valve is located 
at the top of the delivery pipes. 

Three sizes are available with 2-, 215., 
and 3.in. diameters. Over all length is 


VALVE PILOT DIESEL SPEED RECORDERS are noted Lin, arid weight Т4. 


for their unfailing accuracy over hundreds of thousands of 
miles. They are important aids in profitable Diesel opera- 
tion. 'These dependable instruments are of vital help in 
keeping your passenger and freight schedules "on the 
beam." They are available for every make of road Diesel. 


For the complete story of Diesel performance, "DIESEL- 
OMETER” PRODUCTS, Valve Pilot Diesel Operation 
Recorders are filling a vital need. In addition to speeds, 
these instruments record pertinent details of throttle, reverse 
and transition lever operation, dynamic braking, automatic 
train signal forestalling, etc. Here in one "package" you 
have the key to better, more profitable use of your Diesel 
investment. Write for full particulars. 


ORPPRATION 


230 Park Avenue, New York 17, N. Y. 
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W^ echanical and 
Electrical Engineer 


One man 


г. does the work of 


DROP END BALANCER 


ТИЕ ШОШ RAILWAY APPLIANCE COMPANY © TOLEDO 9, É a 
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FREIGHT CARS ORDERED FOR DOMESTIC 
SERVICE DURING 1949 WERE EQUIPPED WITH 


UNIT TRUCKS 


ere, in a nutshell, is the story of Unit progress during 
e last 10 years in terms of percentage of cars 
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SETS THE STAGE FOR LOWER COST 


of Grinding Axle Diameters and Radii 


Left: Close-up of hydraulic profile grinding 
wheel truing attachment. Right: Drawing of 
profile cam and corresponding radius pro- 
duced on wheel and work. Cams for this 
installation can be easily interchanged; 
cover a range of 34”, 1" and 1%” radii. 


Long heavy work and several precision ground diameters with 
accurate sweeping radii are hard taskmasters for center type 
grinders. When these factors are combined in one part, such as 
the car wheel axles illustrated, extra good performance is re- 
quired of the machine. cincINNATI FILMATIC 14" and 16" Plain 
Grinders offer this extra value of performance, for the diameters 
and radii of the work can be precision ground in one setting. 
€ FILMATIC Grinding Wheel Spindle Bearings, well-proportioned 
castings for the principal units, and electronically controlled 
table traverse with automatic pressure way lubrication, con- 
tribute largely to the machine's dependable performance. Ап- 
other feature—hydraulic profile wheel truing device—accurately 
rounds the corners of the wheels, one side or both sides 
identical or different radii. This truing device accommodates 
several cams, corresponding to the radius desired for various 
sizes of axles. Two loading devices complete the equipmen! 
which makes cincinNaTI FILMATIC 14" and 16" Plain the most 
dependable and lowest cost axle grinders for your shop. More 
information may be obtained by writing for literature. 


су Р 4 Р à fa " —X— 


CINCINNATI 9, OHIO, U. S. A. 


CENTER TYPE GRINDING MACHINES € CENTERLESS LAPPING MACHINES € CENTERLESS GRINDING MACHINES € MICRO-CENTRIC GRINDING MACHINES 
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Burlington Applies Diesel Power 
To 
Rotary 


Snow Plow 


Old steam plow is converted 
at Denver shops to electric 


drive taking power from the 


leading Diesel pusher unit 
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An electric rotary snow plow, designed for use in 
connection with Diesel locomotives, has just been 
completed ready for winter service on the Chicago, 
Burlington & Quincy. The new unit is expected to 
demonstrate advantages because of relatively smooth, 
quiet operation over exceptionally long distances and 
riods of time without having to refuel or rewater. 
ile no performance figures are yet available, indi- 
cations are that the fuel and water range will be ex- 
tended six to eight times over that of rotary snow 
plows previously used on this road. 

The Burlington plow is 16 ft. high, 36 ft. long, and 
weighs 91 tons. Constructed at the company shops, 
Denver, Colo., it utilizes the underframe, trucks, rotor 
and rotor chute of an old Alco steam plow, but the 


Operating controls and equipment in the cab 
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cab, car body, electrical and mechanical parts are en- 
tirely new. 

The 1115-ft. rotor blades are driven by four Electro- 
Motive traction motors, two mounted on each of two 
8-in. parallel longitudinal shafts which are spur-gear- 
connected to the central rotor shaft. Standard E-M 
spur and ring gears for freight service (15 to 62 gear 
ratio) transmit power from the traction motors to the 
twin shafts, which drive the central rotor shaft by 
means of passenger spur and ring gears (25 to 52 
gear ratio), two pairs of gears being used to give the 
desired capacity and reliability without going to a 
non-standard gear design. All drive and rotor shaft 
bearings, ten in number, are of the pillow-block type. 

A maximum of about 1,080 hp., net, is supplied to 
the rotor which operates at 130 r.p.m. at plowing speed 
and 80 r.p.m. when idling. The original steam plow, 
weighing 100 tons, was equipped with a small loco- 
motive-type steam boiler and two 500-hp. engines, 
but the total power actually delivered to the rotor shaft 
seldom exceeded 600 to 800 hp. 

Motors in the new design take power through nec- 
essary electrical connections from the generator of the 
first unit of any readily-available four-unit Diesel 
freight locomotive used as a pusher, the traction mo- 
tors of this unit being disconnected. All motors on the 
snow plow are interchangeable with the traction mo- 
tors of Diesel freight locomotives and can be removed 
for use in regular service during snowless months. 

An E-M 10-kw. auxiliary generator, driven from 
one of the parallel shafts through a Link-Belt fixed 
coupling and speed increaser (ratio 4.93 to 1), fur- 
nishes field excitation current to give the motors de- 
sired constant-speed characteristics under variable 
load as the plow advances into or backs out of snow 
drifts. To assure prompt speeding up of the rotor after 
being stopped, electric current from storage batteries 
of the locomotive is supplied as required to the motor 
field circuit. 

An ingenious blower arrangement of Burlington de- 
sign, driven from the other power shaft, furnishes 
6,000 cu. ft. of air per min. for cooling the four trac- 
tion motors, regardless of direction of rotation. This 
is accomplished by mounting two blowers side by side 
on the same shaft, one delivering air when the shaft 
turns clockwise and the other when it turns counter- 
clockwise. With air delivery from both blowers into 
the same outlet boot, an automatic damper simply 
closes the outlet of the blower which is non-operative, 
dependent upon direction of rotation. 

This air for motor cooling is delivered at 21/5 in. of 
water pressure at the motor commutators. The re- 
quirement for what is in effect a reversible blower is 
necessary since the snow plow rotor must be capable 
of reversal so as to throw snow to either side of the 
track depending upon which way the rotor is turning 
d how the deflector plate is set at the top of the 
chute. 

The new steel cab of the plow, which seats two per- 
sons in addition to the operator, is thoroughly insu- 
lated and kept warm in the coldest weather by a Cole- 
man oil heater. The operator sits on the right side and 
immediately in front of him are the controller which 
operates the rotor, recording instruments, and air- 
brake emergency valve. He is in continuous telephone 
communication with the engineman of the Diesel loco- 
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motive who operates from the rear cab. А bell and 
pneumatic horn are applied to the plow roof just back 
of the cab. 

In addition to driving motors, shafts and gears, the 
plow body contains electric and resistor control cabi- 
nets, tool box, and Mahr portable kerosene torch for 
melting snow and ice which may accumulate when the 
rotor is stopped and tend to prevent it from starting 
again. Both cab and body are snowtight. A Pyle-Na- 
tional 62-volt flush-type headlight is located above the 
Íront cab window. This light is installed and wired so 
that it can be removed from inside the cab. No wiring 
is exposed. 

The original rotor was re-used after being recon- 
ditioned and statically balanced. The plow itself was 
properly balanced by applying 16 tons of steel stamp- 
ings as emsan $ in a pocket between sills at the 
rear of the frame. 


Features of Electric Drive 


Since the electric plow delivers a larger amount of 
power and more uniform torque to the rotor, shaft, 
snow and ice formations can be cut and cleared from 
a m faster than with the steam plow as originally 

uilt. 

In general, with conventional coal-burning steam 
plows, a good portion of the time is consumed run- 
ning for water and coal, cleaning fires, etc., whereas 
with an abundant supply of fuel oil and double crew 
there is no reason why the Diesel-electric-driven plow 
cannot work continuously for a much longer period. 

Another major advantage is the relatively low cost 
through use of standard Diesel locomotive components, 


Auxiliary generator and one of 
the traction motor installations 
on the C. B.&Q. rotary snow plow 
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such as motors, gear cases, gearing, auxiliary genera- 
tor, controller, etc., all of which are quickly replace- 
able from stock in case of damage and all of which 
can be used in regular train service when the plow is 
idle during spring, summer and fall months. 

Mechanical and electrical equipment parts are pro- 
tected from overloads by a circuit breaker set at 1,000 
amp. In normal operation, the electrical load is lim- 
ited to 700 amp. due to the thermal rating of the trac- 
tion motors. e bles connecting with the Diesel loco- 
motive are completely sealed against weather and 
passed through the headlight opening of the leading 
A-unit. Only 30 min. are required for hook-up time. 

With electric drive, the rotor is relatively free of 
vibration and noise, as compared with a steam plow. 
The multiple driving motors give increased reliability. 
The four-wheel trucks, suitably reconditioned and ap- 
plied under the new plow, have 714-in. by 10-in. jour- 
nals, 33-in. wheels and 414-ft. wheel base. 

A catwalk is applied over the top of machinery to 
give access to the cab from the interior of the snow 
plow. A metal running board on top of the plow body 
extends from the cab escape door to the ladder at the 
rear of the plow. Hand rails and ladders meet all 
safety requirements. 

The efficiencies of both the electric plow and the 
Diesel locomotive are relatively unaffected by severe 
cold. All vital parts of the plow can be easily reached 
for maintenance and repair on the road, two doors on 
each side of the plow body giving ready access to the 
four driving motors. The plow is painted Omaha 
orange with black undercarriage and trimmings, the 
same as other Burlington work equipment. 


Two motors installed, the shafts and ring gears 
for two more motors and the double spur-gear 
drive to large gears on the central rotor shoft 
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Evolution of 


Welded Box Car Design: 


P ROBABLY less than 30 per cent of our 134 million 
freight cars have any welded joints, and a much 
smaller percentage are all-welded cars. The first weld- 
ed freight cars were looked upon with some distrust. 
Car yards were not in general equipped with welding 
machines, and hence were unable to repair the welded 
cars except by eubstituting rivets for welds. There was 


considerable reluctance on the part. of many carmen . 


to believe that welded joints could endure the severe 
loads and vibrations encountered in freight service. 
But the welded cars finally gained acceptance and were 
recognized as being not only durable but satisfactory 
equipment. Ín recent years there has been a rapid 
swing to welding in preference to riveting. 

The- Milwaukee Road was a pioneer in building 
welded cars and in the 13 years since the first cars 
, were built in the railroad's shops, nearly 30,000 freight 
cars have been constructed, in addition to several hun- 
dred passenger cars. The Milwaukee Road was in an 
enviable position to undertake the construction of 
welded cars as the shops had never built riveted cars 
and there was not so much to unlearn, or prejudices to 
overcome. 

Riveting equipment, of course, was available and 
in use for repairs at these shops but only a limited 
amount of welding equipment was on hand. It was 
necessary to acquire the equipment for both arc and 
resistance welding. 

Among the reasons favoring the welding method 
for building freight cars are a lower assembly cost 


* Abstract of a report presented at the 1949 meeting of The American 
Welding Society by L. E. Grant, engineer of tests. C. M. St. P. & P. 


Fig. 1—How the end of the roof sheet is flanged 
over the side plate—in the welded design the 
rivets are replaced by a fillet along the flange 
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than a riveted car of the same type once a shop has 
been suitably equipped, and the elimination of many 
lap joints that done pockets for collecting corrosive 
agents such as dirt and moisture. The introduction of 
welding and the low-alloy high-tensile steels have co- 
incided so that many of the welded cars have been 
built of the high-tensile steel. The increased corrosion 
resistance of this steel, as compared to carbon or cop- 
er bearing steel, has naturally helped to lengthen the 
ife of the welded car and to decrease the overall weight. 
Welding and the use of the high-tensile steels have 
brought the weight down to where the braking prob- 
lem is a factor in determining the minimum car weight 
permissible in cars that carry heavy pay loads. 

It is important to emphasize here that it is not pos- 
sible to change from a riveted to a welded design for 
a car by simply writing on the blueprint, “Weld all 
joints". It cannot be done and to try is to invite not 
only economic failure, but other failures as well. 
Combining both welding and riveting in a single car, 
whether it be a new car‘ or for repairs, requires care 
and good engineering. The inherent rigidity of the 
welded joints may cause an unforeseen distribution 
of stress and lead to failure of the welds. 


Details of Design 


The roof consists of a number of 14-gauge galvan- 
ized steel sheets 40 in. wide and slightly longer than 
the car is wide because of the pitch to the roof. A typi- 
cal method used in riveted car design to make a tight 
joint between adjoining sheets was to flange up the 
edges, place a cap over two adjoining flanges and rivet 
the assembly together. Another method was to rivet a 
cover strip over a butt joint between two sheets. In 
both methods ends of the sheet were flanged down 
over the side plate or upper section of the car side and 
riveted to it, as shown in Fig. 1. 

In changing the roof to a welded design, the cap 
and rivets were omitted in joining the roof sheets to- 
gether. The flanged-up edges were hammered together 
and joined by an edge weld. The entire roof was as- 
sembled in a jig so that all the joints could be welded 
with the workmen standing on the floor. Brackets to 

hold the running boards were welded to the roof and 
the interior lining of plywood was installed before 
the roof was placed on the car. Fig. 2 shows such a 
roof completed and ready to be lifted by а crane and 
set in place on the car. Flanges at the edge of the 
roof extended down over the top plate of the side and 
were plug welded through rivet holes. Later these 
rivet holes were omitted and the edge of the flange 
was fillet welded to the top plate. 
This type of roof was difficult to install. Tt had to 


‚Бе fitted down over the car while still suspended from 


the crane and a considerable amount of juggling as 
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Fig. 2—The welded roof completed and ready to be set 
in place on the car—A fillet was substituted in later 
designs for the plug welding through rivet holes shown 


well as some hammering and cutting was necessary to 
finally get it in position. To remedy this an offset was 
made in the top plate to form a shoulder for the roof 
to rest on. Then an auxiliary angle, bent to conform 
to the flanged edge of the roof sheet, was added in the 
roof jig. This angle was welded in place with fillet 
welds at the edge of the roof sheets just as had pre- 
viously been done on the car side. When this type of 
roof was placed on the car the horizontal leg of the 
auxiliary roof angle rested on the horizontal section 
formed in the top plate. Sometimes it was necessary 
to hammer the contacting leg of the angle down so that 
a good weld could be made. But the change greatly 
simplified fitting the roof in place and incidentally in- 
creased the capacity of the car. A horizontal fillet 
weld, entirely around the roof, was required to com- 
plete the job. A continuous bead was necessary to 
make the joint water tight. At first only flat sheets 
were used in making the roof but later a roof sheet 
with pressed stiffening panels was used for additional 
stiffness. 

The edge joint of the roof sections were welded 
with a l5-in. Class E-6010 electrode. The weld was 
started at the center and carried toward the outer 
edges, welding being slightly down hill. It has been 
recommended that this joint, at least, be made with a 
silicon bronze electrode by either carbon arc or metal 
arc welding to improve the corrosion resistance of the 
weld. It is true that some of the zinc burns off on the 
side of the flanges, just below the weld bead, but 
after twelve years of service no evidence has been 
found of significant corrosion of either the joints or 
the sheet adjacent to the joint and hence the higher 
cost of welding with a non-ferrous rod cannot be 


justified. 
Welding the Ends 


In a riveted car the ends consist of two corrugated 
sections, the upper being lapped over the lower and 
riveted to it. Ordinarily the top sheet is lighter in 
gauge than the bottom section because less strength is 
required near the top. The ends are flanged at the 
sides to form the corner of the car and these flanges 
are riveted to the corner posts. The lower edge of the 
end laps over a transverse end sill and is riveted to it. 
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Changing this to a welded design was fairly simple. 
The overlap in the center was omitted as well as the 
rivet holes, but the difference in thickness between 
the upper and lower halves was maintained—the to 
half being 5/32 in. and the lower half 3/16 in., both 
of low-alloy high-tensile steel. The two halves were as- 
sembled in a jig and the butt joint welded with an 
E-6010 electrode. The completed end with ladder and 
lumber door is shown in Fig. 3. Later, when a wide 
door post or pan-type post was adopted, similar wide 
end posts were also adopted and these were welded 
into place in the jig. the pans were made a part of the 
end assembly when it was ready for application to the 
car. No end sill was used in this construction; the 
lower edge of the bottom sheet was flanged to form a 
substitute for the end sill. This flange was welded only 
at the point where it rested on the center sill and to the 
side sills. A wood lining was also applied in the final 
steps of making the ends. 

Some of the early welded cars were found to exhibit 
a tendency for the ends to bulge, especially in the bot- 
tom half. This was improved to a considerable extent 
by changing the depth of the corrugations from 3 to 
4 inches. 


The All-Welded Sides 


Two types of sides are commonly used in riveted 
cars. There is usually an angle or a pair of angles 
forming the top plate and a channel or angle at the 
bottom to form a side sill. These are connected by 
vertical posts and diagonal braces riveted to the top 
plate and bottom side sill. One type of car has wood 
sides bolted to this framework; the other type of car 
has steel sheets, ordinarily with a vertical lap joint, 
riveted to the framework. 

In our first attempt to make a welded steel side the 
sheets were welded to the conventional posts and 
braces without changing the riveted connections at the 


Fig. 3—The completed end with the 5/32-in. top 
section butt-welded to the 3/16-in. lower half 
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top and bottom. Butt joints between the sheets were 
welded at the posts. This construction was very unsat- 
isfactory both in appearance and weight. 

The next step was to fabricate an all-welded steel 
side with Zee bar pressings for posts and three rows 
of wide-flanged U's for horizontal stiffeners, spot weld- 
ed to the inside of the sheets. The sheets were arc weld- 
ed at the top and bottom but were spot welded to the 
posts. The posts were attached to the side sill and to 
the top plate principally by fillet welds. No diagonal 
braces were used in this construction, and butt joints 
between the sheets were arc welded at the posts as be- 
fore. The sheets were 14-gauge low-alloy high-tensile 
steel. This type of side was used for a time but was too 
heavy, showed undesirable warping during construc- 
tion, and required too many man-hours to make. 

The objection to this type of side led to the modi- 
fication of it shown in Fig. 4. Portal bracing is used at 
the top and bottom of the door, and the door posts are 
essentially the same as the other posts. This construc- 
tion was unsatisfactory as the posts were not strong 
enough, even with the portal bracing, especially on the 
automobile type of car having double-width side 
doors. 

Later the posts were changed to a wide pan-shaped 
section to provide additional strength in the doorway. 
These wide door posts (and end posts) proved bene- 
ficial in other ways. Their use resulted in shortening 
the side sheets and this made them easier to handle in 
the shop with the equipment then available. They also 
кекек ӨЕ the sides so that it was possible to hang 
the doors while the side was flat in the fabricating iig. 
Previously the doors had to be hung on the car after 
erection was completed. In this construction, the side 
sill channel was attached to the underframe of the car 
and did not form a portion of the side proper. An ad- 
ditional section, called a side sill upper element was 
used to connect the bottom sheet to the side sill chan- 
nel. This element also served as a support for the ends 
of the floor boards. 

When the completed sides were assembled on the 
underframe the upper element was pulled down into 
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place against the side sill channel with bolts. Later 
the bolts were removed and replaced with rivets. This 
method of construction was not satisfactory because 
of cracks that ultimately developed between the rivets. 
The rivet holes in both the upper element and the side 
sill were omitted and slots were cut in the element so 
that it could be welded to the top flange of the side 
sill channel. A few holes were required so that bolts 
could be used to draw the side down into place on the 
side sill. This method had a drawback in that it was 
very difficult at times to bring the upper element down 
into proper contact for good welding. The side was 
very stiff in a vertical direction and as the channel 
was already welded to the underframe it could not be 
moved very much. To correct this condition the slots 
were omitted from the upper element and the side sill 
channel was attached to the upper element by fillet 
welds on both sides. In this method of construction 
the side sill channel became a part of the side assembly 
instead of part of the underframe. The channel was 
later welded to the underframe when the sides were 
put in place. 


Horizontal Stiffeners Added 


The first welded car had flat side sheets, and it was 
difficult to produce cars without objectionable buckles. 
Even the U-shaped stiffeners did not help appreciably 
in reducing the buckles. Experiments were made to 
determine if some horizontal stiffeners parallel to the 
length of the sheet could be pressed into the sheets 
and thus increase the ease of making better appearing 
sides and at the same time reduce the weight and in- 
crease the strength. The plans were to construct the 
sides by spot welding methods. A comprehensive ac- 
count of the tests that were conducted, with the above 
in mind, will be found in a paper by Green and Drinka 
before the A.S.M.E.* 

This type of car side was constructed of 15-gauge 
sheets (.070 in.) of low-alloy high-tensile steel, and 
1¥-in.-thick Z-bar posts of the same material. The door 
and end pans were 5/32-in. low-alloy high-tensile 


* У, Green and J. Drinka, A.S.M.E., October 1945, Page 561. 


Fig. 4—An all-welded 
car side—In later de- 
signs, the door posts 
were changed to a wide 
pan-shaped section 
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steel. Although comparatively light in weight these 
sides had surprisingly high кайт The critical shear- 
ing load for a flat 15-gauge sheet with 14-in. posts, 
spaced approximately 2 ft. 4 in. apart, is in the neigh- 
borhood of 9,000 lb. When six horizontal bumps were 
pressed into the sheets, with the sheets overlapping at 
the bumps, the post spacing remaining the same, the 
critical shearing load became about 40,000 Ib. This is 
a fourfold increase in strength at the expense of put- 
ting in the bumps. Even this load is not the maximum 
that can be carried. 

The size and shape of the bump greatly influences 
the strength it imparts. Although the sheets may seem 
thin for a 50-ton capacity box car, actually they may 
not be stressed beyond 5,000 Ib. per sq. in. in service. 
Much thinner sheets could be used and yet be adequate 
for strength, but slight corrosion would be very serious. 

The side sheet was lapped over and welded to the 
end pan after the sides and ends had been erected. 
This weld was made vertical down with an E-6013 
sheet metal type of electrode. This joint must be 
sound and free of pinholes to avoid the possibility of 
water getting in behind the thin sheet and causing, 
serious corrosion. The weld between the sheet and the 
door pan was made in the flat position in the side jig 
where the door, door header, spark strip, route boards, 
etc., were installed. 

The assembly line for car sides has specially con- 
structed spot welders for spot welding the sheets and 
posts. This latter welder gave a good deal of trouble 
due to the excessively deep throat involved in welding 
acar side. This was remedied later by the use of phase- 
shifting and current controlling equipment. A 40 ft. 
б in. box car required approximately 6,000 spot welds. 


Changes in Underframe Design 


In building a welded underframe, the two Z-bars 
welded together along the adjoining edges of two of 
the flanges were ed the same as in a riveted car, 
although these Zees are not an ideal section for this 
purpose. In many car plants the Z-bar is joined with 
a continuous weld made by the submerged arc process 
from one side only, making a 100 per cent penetra- 
tion weld although this much welding is not required 
for adequate strength. In the Milwaukee Shops they 
were welded manually in a special jig, using an E-6020 
electrode, 14 in. in diameter. They were welded on 
both sides from each end to beyond the bolsters and 
then skip welded between these two continuous welds, 
one weld being inside and the adjacent weld outside. 

After the Z-bars had been welded, the center fillers 
and draft lugs were put in place. In the first welded 
cars these were castings and were riveted because it 
was not then known how to weld them successfully. 
Later castings were made with slots to provide a place 
for fillet well The type of casting used is shown in 
Fig. 5. All the welding was done on the inside before 
the center sill was turned over in the erection jig. 

During the war when castings were hard to get these 
parts were fabricated by welding a combination cen- 
ter plate and spider casting to some channel-shaped 
pieces called cheek plates formed from plate. Instead 
of making slots in the cheek plates for welding, the 
slots were cut in the center sill and the welds made 
from the outside. This was somewhat easier to do than 
welding the slots in the castings and proved satisfac- 
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tory. Later the center filler was changed entirely to 
the weldment shown in Fig. 6. The spider portion (ac- 
tually the support for the center plate) was made from 
plate sections welded together. The spider was then 
welded to channels, which happened to be easier to 
get than plate, as well as being lighter in weight. This 
method saved the forming operations involved in 
making the cheek plates mentioned above. The center 
plate was forged from a flat disk and welded to the 
above assembly. The entire welded center filler was 
then welded to the center sill as before through slots 
cut in the web of the center sill. Some fillet welds were 
also used around the edges of the section. 

This center filler development has been of consider- 
able interest because of the step-wise progress in 
changing over to an entirely welded method of con- 
struction and the uncertainty and concern over the 
feasibility of it. On the first castings many more 
inches of welding than necessary were used because the 


Fig. 5—Center-sill casting with slots 
to provide a place for fillet welds 
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magnitude of the impact stresses to which this part 
would be subjected could not be calculated. Later the 
amount of welding was reduced and finally, when the 
change to the fabricated center filler was made, the 
welding footage was reduced still further. That the 
decision to reduce the amount of welding was sound 
has been borne out by the absence of failures in either 
the center filler weldment or the welds attaching it to 
the center sill. Some failures of the combination of 
cast center plate and filler have been experienced but 
these were due chiefly to improper design and it was 
8 to 10 years before these failures became a significant 
factor in maintenance. The fabricated support for the 
center plate was not made strong enough and failed 
vertically. The improved design has shown no signs of 
failure. 


Problems With the Bolsters 


In riveted cars the bolsters consisted of two pan- 
shaped pieces formed from a plate and riveted to the 
center sill and to the side sill. Riveted cover plates, top 
and bottom, completed the unit. It was a fairly simple 
matter to make a bolster by shearing two web plates 
to take the place of the pans and make a sturdy box 
section by welding them to separate top and bottom 
cover plates in a jig. The assembly was then welded to 
the center sill and side sill. Unfortunately the results 
were not entirely satisfactory. The structure had ample 
strength for a bolster but there was considerable tend- 
ency for them to break off at the center sill. 

To correct the condition, horizontal gusset plates 
were applied between the bolster and center sill at all 
four corners. This did not prove satisfactory so a cover 


plate over the center sill extending out over the bol- 
sters was tried. This helped but did not eliminate fail 
ures. Finally the bolster was redesigned to make the 
top cover plate continuous over the center sill and a 
the same time the web plates were changed so that they 
had a wider spread at the center sill than at the side 
sill. The load of course is much more severe at the 
center sill connection than at the side sill. Improve 
ments in the jigs and in cutting the web plates pro- 
vided better fitting joints that could be welded sat 
isfactorily. This type of construction has been in ue 
for about two years and at the present time appears to 
be reasonably satisfactory but further improvement is 
anticipated by proposed changes. 

The welded cross bearers consist of a top and bot- 
tom cover plate with a single web plate fillet welded to 
them. The top cover plate is not continuous on the 
cross bearers as the loading is not very heavy and 
shocks are minor. No trouble has been experienced 
with the cross bearers or crossties failing. 

The methods described herein are those used by the 
Milwaukee Road. Other railroads and car builder: 
have used other welding methods to accomplish the 


.same results. Some make extensive use of automatic 


submerged arc welding and do not use spot welds. 
Various parts in the underframe are made by different 
methods but the net results are very similar. The type 
of shop equipment available, the character of the shop 
buildings and the ideas of the car designer and shop 
personnel all play a part in how the cars will be buil. 
However, if the welded car is properly engineered and 
well constructed it will give good service regardless o 
how the details are worked out. 


Seaboard Instruction Car 


Because of the ever-increasing demand for a better 
understanding of modern Diesel-electric power, the 
Seaboard Air Line recently inaugurated a Diesel in- 
struction car. This car is moved from one terminal 
to another over the 4,150-mile system, in order to 
familiarize employees with up-to-date operating and 
maintenance procedures. 

The structural design and layout of the car, which 
was built by the Seaboard, make it possible for 
numerous instructional features to be included in 
three compact and well-equipped sections. The 
equipment laboratory displays the complete mechan- 
ical and electrical operation of the Diesel-electric 
locomotive. The classroom section is equipped with 
32 comfortable seats, facilities for showing slide and 
sound motion pictures, and a public address system. 
A third section serves as the Diesel instructor’s office 
and record room, where all individual attendance 
records are kept, along with day-by-day classroom 
progress notes. 

The entire instruction car is air-conditioned and 
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well illuminated. Standby cables are carried so that 
а.с. power may be secured from terminal attachment 
receptacles to operate motor generator sets, air com- 
pressor, and motion picture equipment. 

Just about everything that makes up the power 
unit of the Diesel-electric locomotive is found in the 
equipment laboratory. A cut-away section of a Gen- 
eral Motors 567 engine is shown in detail with the 
various parts illustrated by a color scheme. Тһе 
engine revolves on a pedestal so that all parts may 
readily be seen. Also, there is a Vapor Clarkson 
steam generator illustrated in cut-away section that 
shows every detail of operation. The steam generator 
is electrically operated to demonstrate various safety 
and control features of steam generation. In addi- 
tion, several other features are displayed, such a: 
sections of injectors, pistons, rotary blowers, gov- 
ernors, fuel and air brake systems, as well as a com- 
plete electrical power plant. 

The center of attraction within the equipment 
laboratory is the cab control station. Here the 
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instructor or one receiving instruction may sit at the 
engineman's controls and go through the full pro- 
cedure of locomotive operation under the same 
conditions and with the same effects that exist in 
actual service. This control station is almost a 
duplication of that found on the Seaboard's new 
EA-7 locomotives, and functions with the same oper- 
ating effect. Air brake operation is indicated on the 
various air pressure gauges; a complete sequence of 
operation of electrical control can be made and 
observed on open panels; a speed recorder gives 
locomotive speed in m.p.h.; a replica of a Mars 
headlight oscillates and is automatically controlled; 
warning whistles blow; and many other things func- 
tion to create the impression of operating a real 
locomotive. 

To stress the importance of safe operation to road 
personnel, a completely automatic Union Switch and 
Signal Company coded cab signal has been installed 
as a part of the control station equipment. These 
signals function realistically according to train block 
signals set up by the instructor to typify actual road 
signal indications. The instructor sets up signals in 
blocks along a miniature track and by running a toy 
train along this track to make and break track cir- 


cuits, cab signals are given that correspond to those 
within the block. 


The various parts within the equipment laboratory 
are so arranged that the power units can be operated 
and observed simultaneously from the control station 
cab. This makes it convenient for the instructor to 
demonstrate the many air brake and electrical se- 
quences that occur, and also affords an opportunity 
Íor road men to operate and, at the same time, 
observe such operation of these sequences as they 
actually observe while on the road. Also, the equip- 
ment is arranged so that a class of 32 can easily see 
and hear everything that happens during the demon- 
stration. То afford a better opportunity to see just 
what is happening during the sequence of electrical 
contactor operation, a light panel is conveniently 
mounted at the control station to operate a series of 
light bulbs that go off and on when contactors make 
and break. Colored charts of the locomotive parts 
and operation are mounted on the side walls to give 
a complete picture analysis of the over-all equipment. 

Many interesting discussions take place within the 
classroom section. New problems are discussed and 


old problems are reviewed. Answers to many ques- · 


tions that arise are illustrated by slide projectors 
and motion pictures. The Diesel instructor has a 


complete study course outlined which begins with 
basic fundamentals and leads into the more complex 
problems of Diesel-electric operation. 
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Automatic Instruments 
lest Engine Performance 
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Variety of test instruments, used on both the loco- 
motives and cars, show what goes on in road service 


Іх an extensive program to improve service and 
mechanical efficiency, railroads are relying heavily 
upon recording and controlling instruments to pro- 
vide data and regulate conditions vital to the many 
phases of their test work. From this data, the engi- 
neers analyze and compare the performances of new 
and existing power and rolling equipment, fuels and 
lubricants. 

Instruments and control devices are not confined 
to this test work, but are also contributing to improve- 
ments in train service, passenger comfort, and efficien- 
cy. These devices range from engine temperature 
controls and journal temperature alarm systems for 
Diesel locomotives to air conditioning controls and 
journal alarm systems for Pullmans and coaches. 

efrigeration temperature controls for refrigerator 
cars are also an important development. As a result, 
the railroads are finding new ways to attract cus- 
tomers and better to serve them. 

Practically every kind of locomotive—steam, Die- 
sel, electric, and gas-turbine—has been under ex- 
tensive test by various roads. These tests have 


72 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


By Joseph Albin 


provided comparative information upon which the 
selection of future types of locomotive power can 
based. Operating data have been established which 
predict the maximum efficiency of various kinds an 
types of engines and which aid in selecting the best 
fuels and lubricants for each type. Tests under the 
sponsorship of the oil companies are also being made 
to find the fuels and lubricants which insure the 
greatest efficiency. Because the majority of these 
tests are made under operating conditions, with the 
locomotive and train in motion one factor in the 
choice of the test equipment has been their capacity 
to withstand continual vibration and jolting. 


Steam Locomotive Tests 


Tests on steam locomotives, as on other types, dur- 
ing actual operation are made to determine exact 
power and efficiency. А typical example of such tests 
is that made last year by test engineers of the New 
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York Central on one of that road's Niagara type, 
Class S-1 locomotives. In these tests, the road op- 
eration of the locomotive was analyzed on both fast 
and slow schedules. Trains of freight cars and trains 
of deadhead passenger equipment of various sizes, 
at speeds up to 90 m.p.h. were tested. 

To accommodate test personnel and instruments, 
a dynamometer car was specially constructed in the 
railroad company's shops. Fig. 2 shows the chrono- 
graph table, in the forward end of the dynamometer 
car, which records, on a moving strip of paper, tem- 
peratures, speed, drawbar pull, air pressure in the 
train line and brake cylinder, revolutions of the 
stoker engine, strokes of the air pump, and other 
important operating factors. Fig. З shows "Elec- 
troniK" multiple recorders which record various 
critical temperatures at specific points throughout 
the locomotive. 

Basically, the recorded temperature measurements 
indicate the heat input to the locomotive, also how 
much heat is taken out. From the ratio of heat input 
to output, the efficiency of the locomotive can be 
determined. By combining temperature values with 
those of drawbar pull at various speeds and with 
different loads, an overall analysis of operating effi- 
ciency can be obtained. The result is a thorough 
knowledge of the most efficient loads and speeds at 
which to operate the engine, what train schedules 
can be planned, the maximum loads and speeds which 
сао е expected, as well as the capacity of the engine 
itself. 

Exact measurements of temperatures are made. and 
recorded at the following points every 10 seconds by 
the recorders: 


. Suction or tank water (60 to 85 deg. F.) 

Water entering locomotive boiler (190 to 270 
deg. F.) 

Exhaust steam temperature in feed water heater 
(280 to 400 deg. F.) 

Saturation temperature at dome (410 to 420 
deg. F.) 


> p pr 


5. Calorimeter (approximately 320 deg. F.) 

6. Superheated steam (600 to 760 deg. F.) 

7. Smoke box (550 to 740 deg. F.) 

8. Over fire (2,000 to 2,720 deg. F.) 

9. Over arch (1,700 to 2,200 deg. F.) 

10. Combustion chamber (1,400 to 2,000 deg. F.) 

11. Exhaust steam temperature from cylinder (280 


to 450 deg. F.) 

Thermocouples are located at each of the specific 
points listed above and are connected by extension 
wires back to the recorders in the dynamometer car. 
Temperatures are automatically printed on the in- 
strument chart coincident with the switching action 
of the instrument as it successively contacts the vari- 
ous thermocouple circuits. Inasmuch as the recorders 
do not employ delicately suspended galvanometer 
movements, the motion of the train does not interfere 
with the measuring or recording action. As a result, 
precise, automatic, continuous records are main- 
tained, and the possibility of human error in the 
tabulation of values is eliminated. 

The automatic type instruments complement the 
data that is furnished by the visual indicators. Tem- 
peratures are recorded at various points every 10 
seconds. These short intervals provide a practically 
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continuous record which is not at all possible by the 
procedure of taking readings every five minutes from 
the visual indicators. The continuous record of al- 
ternations or changes gives what amounts to a more 
exact picture of performance rather than an average 
judgment, as would ordinarily be obtained from data 
taken at longer intervals. Aside from the factor of 

ter accuracy, the recording instruments can be 
checked back, which is not the case when readings 
are taken by the observer and entered on a tabular 
form. Furthermore, it has been the experience of the 
engineers that more integrated reports can be de- 
veloped because of the continuity factor. Readings 
available at 10-second intervals enable closer and 
more conclusive connections with data supplied by 
other instruments in the test. 

The automatic instruments may be also compared 
with the conventional visual indicating instruments 
with regard to accuracy of calibration. In using the 
indicating instruments, calibration is stipulated at the ', 
end of the day on which tests are made. The element 
of uncertainty is bound to enter, both as regards the 
calibrating instruments, the calibrating procedures 
and the capacity of the instruments themselves after 
calibration to maintain accuracy. On the other hand, 
the automatic instruments do not require a com- 
parable amount of calibration due to the accurac 
and exactness of the data they supply—a fact whic. 
apparently has been borne out by experience. : 

The automatic instruments provide an extra meas- 
ure of assurance. The visual indicators are regularly 
used but the information they provide is taken and 
studied with data from the automatic continuous re- 
cording instruments. This describes the scope and 
significance of the newer instruments. 


Diesel Locomotive Tests and Controls 


As in the case of steam locomotives, tests are made 
on different types of Diesel-electric locomotives to de- 
termine the efficiency and capacity under various 
loads and speeds. Such tests have been performed, 
for example, by New York Central, Rock Island, 
American Locomotive Company, and General Mo- 
tors, Electro-Motive Division. In addition to evaluat- 
ing the engine efficiency similar tests are used to 
ascertain the effectiveness of the Diesel engine au- 
tomatic temperature control system and the effect 
of various lubricating oils on engine efficiency. 

Several factors determine the efficiency of a Diesel 
engine. Principal among controllable factors are: 
the latent heat energy in the fuel, the temperature of 
the engine, and the efficacy of the lubricants (more 
efficient reduce friction losses, thus allowing more 
of the latent fuel energy to be transformed into use- 
ful mechanical work). Consequently, operating tests 
have been made to determine the best fuel and lubri- 
cating oil characteristics, and also the best types of 
automatic engine temperature controls. 

Illustrative of operating tests to determine the ef- 
ficiency of engine temperature control is that made 
on a 2,000-hp New York Central passenger locomo- 
tive between Harmon and Buffalo, N. Y. The test 
was conducted primarily to determine the operating 
temperatures obtained with automatic engine tem- 
perature control In this test, temperatures were 
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taken at various points on each of the two 1,000-hp. 
engines in the A unit of the locomotive. Tempera- 
tures at the following points were measured: 

(1) Oil temperature into engine; (2) Oil tempera- 
ture out of engine; (3) Water temperature into en- 
gine; (4) Water temperature out of engine, and 
(5) Ambient temperature inside the locomotive. 

From the information thus obtained, the effective- 
ness of automatic temperature control in promoting 
the overall efficiency of the locomotive and many 
design details for such controls were ascertained. 

Ап example of tests made on lubricating oils under 
actual operating conditions are those currently being 
made on the New York, Ontario and Western by the 
Standard Oil Development Company. These tests are 
being made on a Diesel freight locomotive. The 
tests involve all phases of engine performance. In 
these tests four Brown multiple-point recorders are 
used. Two of these instruments, marked “А unit," 
are used in conjunction with the forward Diesel en- 
gine, and the two others, marked “В unit," are used 
in conjunction with the rear engine. By means of 
thermocouples located at certain points on each en- 
gine unit, the following temperatures were measured 
and recorded: (1) On the upper: two instruments: 
oil, radiator, ambient air and fuel temperatures; (2) 
On the lower two instruments: exhaust gas tempera- 
tures. From the temperature data recorded on these 
four instruments, much basic information on the 
relationship between lubricating oils and operating 
conditions has been obtained. From this data, it is 
possible to develop new and improved lubricants for 
Diesel engines. 

On other roads and for various manufacturers, 
tests are being carried out (or are expected to be 
carried out) on gas and steam turbine type locomo- 
tives and on electric locomotives. The results of these 
tests, made on all typés of motive power, will largely 
determine future types. 


Railroad Train Control Equipment 


The development of various safety control devices 
has also been a contributing factor to railroad prog- 
ress, exemplified by the electronic journal alarm 
system. 

А journal alarm system, such as developed by the 
Minneapolis-Honeywell Regulator Co., is funda- 
mentally a temperature alarm system based upon an 
electronic bridge circuit. The bridge circuit com- 
prises resistance type thermometer bulbs which are 
mounted directly in the brass of friction type journals 
tor in the retainer of the anti-friction type) on each 
wheel of the car or locomotive. When a rise in tem- 
perature above a predetermined setting occurs at any 
of the resistance bulbs, the resultant unbalance of the 
electronic bridge causes a relay to operate. Opera- 
tion of this relay energizes a signal which indicates 
> ы: condition of temperature (ie. a hot 

ox). 

The hot journal alarm signals comprise a green 
light which indicates that the system is in operation, 
and a red light which flashes on should a hot box 
occur. Coincident with the occurrence of the visual 
warning, is an audible alarm. The audible alarm 
may be in the form of an electric horn or bell. or 
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it may be arranged to actuate a valve in the train 
signal line. 

The entire system is so designed that each of a 
series of temperature bulbs can be automatically con- 
nected into the bridge measuring circuit consecu- 
tively. In this way, the temperature of each group 
of journals is measured periodically, and, in the event 
of excessive temperature, the proper alarm will be 
actuated. 


Engine Temperature Control 


In the operation of Diesel engines, the control of 
engine temperature is extremely important. To main- 
tain the proper engine temperature automatically, a 
pneumatic thermostat controls ventilating shutters, 
which regulate the amount of air passing over the 
engine radiators, cooling fan speed, and by-pass 
valves which regulate the flow of engine coolant. In 
some types of engines, the General Electric eddy-cur- 
rent clutch and the coupling between fan and engine 
are also automatically controlled. 


The components of these various temperature con- 


trol systems are designed to provide the modulating 
form of temperature control and are adaptable to 
nearly all makes of Diesels. By providing the modu- 
lating form of temperature control, an even engine 
temperature is attained. In this wáy, optimum en- 
gine performance is assured. 


Comfort and Reefer Controls 


In line with the railroads’ program of improve- 
ments in motive power and safety are recent develop- 
ments which add to passenger comfort and greatly 
improve the effectiveness of the refrigeration pro- 
vided for perishables in refrigerator cars. In tests 
conducted by the Pullman Company, new electronic 
air-conditioning controls were tested and data as- 
sembled which led to sound improvements in car air- 
conditioning. Standard Pullman air-conditioning 
equipment was used. 

From the results obtained with these tests, air 
conditioning controls have been designed which 
eliminate many former passenger discomforts. Such 
discomforts as the sharp drop in temperature experi- 
enced when the steam heat is cut off the cars when- 
ever locomotives are changed, are minimized. Other 
discomforts like uneven temperature distribution 
within the car due to sun conditions, and uncom- 
fortable temperature extremes resulting from geo- 
graphical position or time-of-day, are compensated. 
By automatically maintaining a relatively even tem- 
perature, a more healthy circulation of fresh air can 
be maintained without causing wide temperature fluc- 
tuations. Comfort is achieved equally for window 
and aisle seat passengers. Thus, the ultimate in pas- 
senger comfort is approached. Improvements have 
also been made in controlling the temperature of 
refrigerator cars. Thermostatically-controlled heat. 
ers now prevent spoilage in refrigerator cars due to 
freezing. Formerly refrigerator cars of perishables 
subject to extreme variations of ambient temperature, 
would freeze, resulting in a partial or total loss of 
the shipment. By using a small charcoal burner in 
the ice bunker and controlling its firing by means of 
thermostatic controls, this problem was overcome. 
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ELECTRICAL SECTION 


Control System for a 
Gas Turbine Electric Locomotive* 


By T. J. Warrick} 


A description of the methods and apparatus developed by the General Elec- 
tric Company to meet the control requirements of this kind of motive power 


Tus paper is concerned with the control equip- 
ment of the 4,500-hp. Alco-G.E. gas-turbine electric 
locomotive. It includes a description of the control 
apparatus and functions, and outlines problems en- 
countered in its application. Control systems relative 
to this new type of prime mover are dealt with in 
particular. 

The main objective of the gas-turbine electric loco- 
motive development program is the evaluation of the 
gas-turbine power plant as a prime mover for loco- 
motive use. On this basis, new developments were 
limited to those peculiar to this type of power plant 
application. Wherever possible, control equipment 
comparable to that em Ld on Diesel-electric road 
locomotives was used. When chosen, this equipment 
represented the best possible in design, and it has 
since proved reliable and successful. Further bene- 
fits derived from applying this standard equipment 
are lower first cost and simplification of the main- 
tenance, servicing, and renewal parts problems. 


* Abstract of a paper presented at the Winter General Meeting of the 
American Institute of Electrical Engineers held in New York, January 30. 
February 3, 1950. 

f Control Engineering Division, General Electric Company. 
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Propulsion Control 


For maximum hauling power in freight service, all 
eight locomotive axles are driven by series-wound 
d.c. traction motors. Two motors are powered from 
each of the four main generators and each system is 
electrically independent of the others during motor- 
ing. Conventional series and parallel connections are 
used with a single step of field shunting in the parallel 
connection. Referring to Fig. 1, the “hole” in the 
speed tractive force curve at the transition point from 
series to parallel connection of the motors is so small 
that field shunting in the series connection is not 
warranted. 

Automatic transition, operating as a function of 
locomotive speed, is provided from series to parallel, 
and from parallel full field to parallel shunted field. 
Referring again to Fig. 1, and extending the series and 
parallel curves at their intersection, it can be seen 
that for optimum locomotive performance the trans- 
fer from series to parallel should occur at 19 m.p.h. 
The fact that the transfer is automatic relieves the 
engineman from the responsibility of initiating it at 
the proper speed, and assures that both forward and 
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backward transitions will be made correctly. This re- 
sults in less shock to the train and the electric equip- 
ment of the locomotive. Supervisory control is not 
оло Smoother forward transition is obtained 

y transferring four motors at a time. The first four, 
after completing the cycle, transfer the remaining 
two generators and their motors. The controls are 
such that even though one generator is cut out, its 
associated generator and its motors will transfer. 
Backward transition is not staggered. See Fig. 2 for 
motor connections. 

Relays in each generator circuit provide ground 
protection for power and equipment circuits., Dis- 
connects are not provided. In case of fault, one gen- 
erator and its associated pair of motors are cut out. 
However, the operation ot three generators and their 
motors continues. These ground relays can be oper- 
ated manually to cut out any generator, thereby 
eliminating the need for separate traction motor 
cutouts. 

Controls identical to those on Diesel-electric road 
locomotives are used for dynamic braking. On this 
locomotive, however, twice the equipment is neces- 
sary since eight motors are used instead of four. Two 
generators are used to excite the traction motor fields 
during dynamic braking. Four identical braking re- 
sistors are necessary to dissipate the power devel- 
oped by the traction motors. 

Figure 3 shows the power connection diagram for 
half of the locomotive during braking. The four trac- 
tion motor exciting fields are tied in series across 
generator 2. Each pair of motors is connected to one 
braking resistor and, in effect, become a pair of sep- 
arately excited generators. By varying the output of 
the exciting generator, 2, in much the same manner 
as during motoring, the amount of braking effort is 
controlled. Figure 4 illustrates the speed-braking ef- 
fort curve. 

The excitation scheme is quite similar to that cur- 
rently employed on Diesel-electric road locomotives. 
The main difference lies in the current limit portion 
of the control. On Diesel-electrics the excitation sys- 
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Fig. 1—Speed-tractive-force curve for a 
4,500-hp. gas-turbine electric locomotive 
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tem provides for limiting generator line and field cur- 
rents to safe values at the high current and high volt- 
age ends of the characteristic curve, respectively. 
Since a Diesel engine is essentially a constant horse- 
power machine at any particular speed, the load con- 
trol rheostat on. the governor is depended upon to 
limit maximum generator output. This scheme is not 
suitable for a gas turbine since its power output 
varies, depending upon the altitude and ambient tem- 
perature at which it is operating. It is not practical 
to design generators and motors to absorb all the 
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Fig. 2—Schematic diagram of motoring connections 


available power that the turbine is capable of deliv- 
ering under ideal conditions. A field-current-biased 
line current scheme was developed to replace the 
straight line current feature of the Diesel-electric 
scheme. This, in effect, limits the line current at the 
high current end of the characteristic curve and also 
limits the power at the maximum power portion of 
the curve, as shown in Fig. 5. 

Control of power plant speed and generator power 
demand (locomotive power) is provided in twenty 
steps on the cont aller. This number of throttle 
notches was selected, instead of the customary eight, 
to give finer and better control of tractive force as 
well as better locomotive performance when working 
near limiting adhesion. the throttle handle operates 
a potentiometer which feeds a d.c. signal into the 
excitation system of all four generators. By the proper 
selection of taps on the potentiometer, equal incre- 
ments of tractive force are obtained. The engineman 
is prevented from advancing the throttle handle too 
fast (and consequently making too rapid an increase 
in power plant speed and output demand) by an 
“automotoneer”. This feature is a mechanical lock 
on each throttle notch position which prevents the 
handle from being advanced more than one notch at 
a time. To advance another notch, it is necessary to 
retard the throttle handle a half notch and then ad- 
vance to the next position. 

To obtain optimum locomotive performance and 
to have better control of tractive force, a notching 
guide in the form of a voltmeter is installed beside 
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the ammeter on the engineman’s panel, (see Fig. 8). 
This meter is connected across the stabilizing poten- 
tiometer of the fuel regulator and, by means of col- 
ored band scale markings, indicates the availability 
of power plant output. The two main divisions of the 
meter show whether the power plant is operating in 
either fuel control or load control. When in fuel con- 
trol, the power plant is capable of developing more 
output than the load is demanding; but when in load 
control any further called-for increase in load de- 
mand will be nullified by governor action. By watch- 


Traction Motor 


ing the amount of generator load reduction, the en- 
gine man can govern the rate at which he advances 
the throttle handle to call for more tractive force. 

By means of a switch, located at the engineman's 
panel, the power plant can be accelerated to, or held 
at, full speed without power being delivered to the 
traction motors. With this arrangement, the throttle 
handle may be manipulated so as to secure the de- 
sired tractive force more rapidly and with better con- 
trol than ifipart of the power output of the turbine 
is diverted to accelerating the power plant. 


New Control Problems 


The application of a gas-turbine power plant as a 
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Fig. 4—Speed ‘braking-foree curve for a 
4,500-hp. gas-turbine electric locomotive 
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locomotive prime mover necessitated the development 
of some new control systems and equipment, and the 
solution of problems not heretofore encountered. The 
major new control functions may be grouped а 
follows: 

(1) Power plant control 

(2) Power plant cranking and cooldown 

(3) Generator power limit 

Some of the new components developed for these 
applications were: a power plant regulator incorpo- 
rating an electric positioning motor, a magnetic am- 
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plifier for controlling this positioning motor, a fame 

detector system, a voltage regulator for the 400-cycle 

power supply, an excitation system incorporating a 

power limit separate from that of the governor, and 

a control schemes for turbine cranking and cool- 
own. 


Power Plant Regulator 


The power plant regulator or governor is shown 
in Fig. 6. The functions of the regulating system are 
to control load and power plant speed; to protect 
the turbine from excessive exhaust temperatures and 
overloads; to recognize the ability of the power plant: 
and to provide remote operation during firing an 
running. ` 

The basic speed control circuit is similar to that 
used on many Diesel electric locomotives. Part of it 
consists of a three-phase tachometer-generator driven 
directly from the power plant with its output recti- 
fied, giving a d.c. voltage proportional to turbine 
speed. This d.c. signal, in turn, energizes the spring 
loaded solenoid which operates the pilot valve of the 
speed servo. This determines the amount of fuel being 
delivered to the power plant by hydraulically con- 
trolling the position of the wobble plate which changes 
the effective stroke of a six-port pump driven by the 
power plant. Power plant speed is determined by the 
circuit resistance and is proportional to it since 4 
constant current of 0.475 amp. is required to balance 
the system. 

To prevent undue thermal shock, it is necessary 
to limit the rate of change of temperature in the tur- 
bine. For this reason, temperature measuring equi 
ment, consisting of gas-filled bellows located in the 
exhaust chamber, forms an essential part of the gov- 
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ernor system. The rate of temperature change is con- 
trolled by a rate piston which restricts the rise to 20 
deg. F. per second after an initial instantaneous jump 
of 200 deg. F. A mechanical stop is used to limit the 
maximum temperature. 

Further control of the rate of temperature change 
is obtained by an electric positioning motor, located 
within the fuel regulator. This motor is mechanically 
geared to the speed-setting rheostat, so that its posi- 
tion determines power plant speed. The thermal shock 
which would result from an instantaneous change in 
speed (and hence in fuel rate) is lessened by limit- 
ing the speed of this motor. In the event of too rapid 
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Fig. 6—Power plant fuel regulator 
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a change or too high an exhaust temperature, the 
temperature measuring equipment can reduce the fuel 
rate called for by the speed control circuit. 

During normal running, the positioning motor re- 
ceives its signals from the voltage taken off a poten- 
tiometer operated by the throttle handle. During fir- 
ing this signal is received from a master rheostat gov- 
erned by the turbine control switch. Rectified 400- 
cycle power, controlled by a magnetic amplifier, is 
used to drive this motor. The voltage at the brush 
arm of the follow-up rheostat, which is gear-driven 
by the positioning motor, signals the position of the 
motor. This brush arm is electrically connected, 
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through the windings of two saturable reactors, to 
the brush arm of whichever potentiometer is con- 
trolling speed. With both voltages equal, no current 
flows and the reactors are balanced. When the called- 
for speed-voltage is different from that of the follow- 
up rheostat, current flows through the reactors caus- 
ing an unbalance in the system. Depending on the 
direction of current flow, power is supplied to the 
proper field of a split-pole series d.c. motor causing 
it to rotate until the system is again balanced. 
Under certain conditions, it is necessary to further 
control the load demand of the traction generators. 
The feature of the governor which provides for this 
is similar to the one used on many Diesel-electric 
road locomotives. With the power plant loaded and 
the fuel regulator allowing maximum fuel rate (per- 
mitted by the aforementioned limits) the speed con- 
trol portions of the regulator can overtravel and 
regulate the speed by the control of the generators' 
output through a load control rheostat. When this 
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Fig. 7—(left) Turbine control panel with covers—(right) Turbine control panel with covers removed 


overtravel takes place, it, in effect, commutates re- 
sistance in the current-controlling reactor of the ex- 
citation system to reduce the field excitation and 
hence load demand of all four traction generators. 


Power ‘and Speed Scheduling 


The large power required for acceleration, the char- 
acteristics of this type of power plant, and certain 
economic considerations made it desirable to incor- 
porate a variable speed schedule into the power plant 
ees control circuit. A rheostat in the high side of 
the potentiometer circuit provides this variable speed 
program. The idle speed range is between 60 and 100 
per cent of full speed (6,900 r.p.m.). 

When the power plant speed is below the called-for 
speed, the governor reduces the power demand of the 
generators through the medium of the aforementioned 
load control rheostat, making more power available 
for acceleration. Greater acceleration could be ob- 
tained by reducing the power plant output to zero, 
but then the locomotive would be subjected to sudden 
shocks of varying power. A compromise is reached by 
providing 40 per cent reduction in the generator 
power demand. It is also possible to vary the speed 
change per notch by the use of a non-linear poten- 
tiometer. By having the lower notches produce great- 
er speed changes, te 


obtained. 
Flame Detector 


The function of the flame detector is to hold the 
fuel valve open as long as fire is sustained in the com- 
bustion chambers. The flame detector system includes 
two sets of thermopiles located in two of the combus- 
tion chambers. The d.c. signals produced by them are 
separately amplified and, with their outputs paralleled, 
either one can energize a standard control relay to 
maintain fuel flow to the nozzles. The amplifiers are 
of the magnetic type with two-stage amplification. 
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tter locomotive performance: is’ 


Several problems were encountered in the oe 
of this system. It must be fast enough to detect the 
presence or absence of fire in the combustion cham- 
bers before an excessive amount of fuel can be in- 
jected, with consequent damage resulting from high 
temperature when ignition does take place. To meet 
these conditions a rugged, yet small-time-lag thermo- 
pile was built and so located in the combustion cham- 
ber that it is not directly in contact with the fire. 
Cooling air is directed to provide cold junction with- 
in the element as well as necessary general cooling. 

In order to obtain satisfactory amplification, а 
constant a.c. voltage supply was needed. Since 400- 
cycle power was already available, it was only neces 
sary to provide better voltage regulation. À magnetic 
type regulator was developed for this purpose which 
consists fundamentally of a single-stage amplifier 
and a reference and voltage build-up circuit. 


Auxiliary System 


There are two separate electric auxiliary power 
systems on this locomotive. 

l. The d.c. system comprises those auxiliaries 
which must function when the power plant is shut 
down. A 32-cell battery charged from either one of 
two identical auxiliary generators furnishes standby 
power. One generator is driven by the turbine an 
the other by a Diesel engine which is not in use dur- 
ing normal turbine operation. The power plant start- 
ing fuel pump, fuel heat boiler, locomotive lighting. 
power plant cranking control, 400-cycle motor-alter- 
nator set, and the lubricating and water booster pump 
motors are all required previous to and during power 
plant starting, and hence are d.c. powered. 

The high inertia of the power plant and its con 
nected load, and the time required to crank it to 
self-sustaining speeds, necessitate a large power sup- 
ply. Weight and space limitations prohibited the use 
of batteries as the source of supply, hence an auxiliary 
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Fig. 8—-Engineman's po- 
sition, showing controls 
and instruments 


Diesel-driven generator set is employed. The Diesel 
engine is rated 210 hp. at 2,100 r.p.m. and its genera- 
tor is capable of delivering 140 kw. at this speed. 
Both turbine-driven and Diesel-driven generators are 
rated 50 kw. for battery charging. 

2. The a.c. system comprises those auxiliaries 
which function only when the power plant is oper- 
ating. A three-phase, 80-cycle, 290-volt alternator, 
driven from the main power plant, provides for op- 
erating the following pieces of induction-motor- 
driven apparatus: four amplidyne exciters, four trac- 
tion motor blowers, two radiator fans, and the cool- 
ant, lubricating, and fuel pumps. Most of these mo- 
tors are permanently connected to the alterns.or 
through circuit breakers. The radiator fan and cool- 
ant pump motors are connected through separate con- 
tactors (with overloads) which are controlled as a 
function of lubricating oil temperature. 


Power Plant Cracking and Cooldown 


Power plant cranking and Diesel control are prac- 
tically automatic. A three-po ition Diesel control 
switch and a five-position turbine control switch are 
located on the turbine cont:ol panel, Fig. 7. This, 
along with the d.c. circuit breaker panel, is mounted 
at the side of the power plant. The positions of the 
Diesel control switch are C f, Run, Crank; and those 
of the turbine control switch are Off, Crank or Cool- 
down, Fire and Idle, Bunter C and Run. 

Diesel Starting: Before starting the Diesel engine, 
the water booster pump must be started by closing its 
circuit breaker and the Diesel and turbine-start cir- 
cuit breaker must be closed. The control switch is 
moved to the Run position. This allows the throttle 
operator on the Diesel to advance to idle s set- 
ting. Ап electric positioning motor drives the speed 
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adjusting shaft of a conventional hydraulic speed- 
droop governor at proper limited speed. Cam-oper- 
ated contacts on the throttle operator are used to con- 
trol the position of the motor. When ready to crank, 
the Diesel control switch is moved to the Crank posi- 
tion and held there. The generator, acting as a series 
motor powered from the battery, cranks the engine. 
As soon as the Diesel fires, the switch is released and 
springs back to the Run position. In this position, 
the Diesel-driven generator is automatically regulated 
at 75 volts and is connected to the d.c. auxiliary bus 
for battery charging and supplying the auxiliary load. 

Power Plant Cranking: Венов to starting the 
power plant, the Grade 6 fuel oil is heated to approxi- 
mately 200 deg. F. by the fuel-heating steam gen- 
erator. 

The Diesel-driven generator is connected to one of 
the main traction generators for power plant crank- 
ing. À conventional self-separate excitation scheme is 
employed on the Diesel generator, while the traction 
generator is battery-excited. Since the battery must 
furnish the d.c. auxiliary power required during 
cranking and firing, it is necessary to limit the num- 
ber and length of starts allowed before additional 
charging is required. 

With the proper circuit breakers closed, power 
plant cranking is initiated by moving the turbine 
control switch to the Crank position. The Diesel en- 
gine accelerates to a predetermined speed, simultan- 
eously accelerating the power plant. The control 
switch may now be moved to the Fire and Idle posi- 
tion but fuel injection and ignition will not take 
place until the minimum speed relay operates at 10 
per cent of power plant speed. This relay measures 
speed indirectly from the rectified output of the tur- 
bine-driven tachometer-generator. If the fuel does 
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not ignite within 45 seconds, the fuel valve is auto- 
matically closed and ignition shut off. A time delay 
relay prevents repetition of the firing cycle for a 
period of four minutes to allow sufficient time for 
purging fuel from the combustion chambers. In case 
of a misfire it is necessary to move the turbine con- 
trol switch to the Crank position and, after the re- 
quired time delay, back again for firing. 

When firing occurs, the flame-detector relay oper- 
ates and causes the Diesel engine to accelerate to full 
speed. After firing, a relay introduces a 90-second 
time delay before the fuel rate of the power plant is 
increased, thereby allowing the exhaust temperature 
bellows to become operative. Аз the power plant ap- 
proaches idling speed, a reverse-current relay auto- 
matically uncouples the Diesel-driven generator from 
the main traction generator, and the Diesel engine 
returns to idling speed for battery charging. The 
Diesel engine may be shut down and the turbine- 
driven auxiliary generator used for battery charging 
by moving the Diesel control switch to the Off posi- 
tion. The same voltage regulator, overload relay, and 


reverse current relay control both the Diesel and the ; 


turbine-driven auxiliary generators. 

Grade 3 fuel oil is used during firing. The trans- 
fer to Grade 6 is, at present, a manual operation. Аз 
soon as the transfer is complete, the locomotive is 
ready for service. 

Approximately four minutes are required to crank, 
fire, and accelerate the unit to idle speed. The con- 
trol of the locomotion of the gas turbine-electric loco- 
motive is quite similar to that of a Diesel-electric 
road locomotive, as indicated by Fig. 8. 

Power Plant Cooldown: Normally, at shutdown 
the power plant is cranked at low speeds for 15 to 20 
minutes. Low power is required for this cranking 
and hence the Diesel engine is operated at idling 
speed. It also furnishes power for battery charging 
during this cooldown period. 


Hostler Operation 


` A means has been provided for moving the light 
locomotive around yards and terminals without start- 
ing the main power plant, by a simple commutation 
of control circuits. For such movements, the Diesel 
engine is started in the normal fashion and the hostler 
control switch is turned to the On position. This con- 
nects the Diesel-engine driven generator to two of the 
traction motors in series. The same self-separate ex- 
citation arrangement is used for hostler operation as 
for power plant cranking. Since the Diesel-driven 
generator cannot be used for battery charging dur- 
ing hostling, the length of time allowable for such 
movements depends on the condition of the battery 
and what d.c. auxiliaries are being operated. 

The hostler controls the tractive force with the 
throttle lever indiréctly by varying Diesel engine 
speed. Notch 1 produces tractive force with the Die- 
sel engine at idling speed; Notch 2 holds the speed 
at which the Diesel engine is operated; Notches from 
3 onward cause the Diesel throttle operator to ad- 
vance steadily to obtain Diesel speeds between idle 
and full. On level track, the locomotive will attain 
a speed of about 12 m.p.h. 
` Six emergency stop switches, one at each engine- 
man’s stand and the rest in the engine room, provide 


82 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


means of shutting down the turbine, fuel heat boiler, 
Diesel engine, and starting fuel pump. 

No fuses are used, but all electric circuits and 
equipment are fed through circuit breakers for pro- 
tection. All the a.c., and most of the d.c., circuit 
breakers are for protection only and are normally 
left closed. The d.c. breakers controlling the lubri- 
cating oil pump, the 400-cycle set, the water booster 
pump, the starting fuel pump, and the Diesel and 
power plant start breaker are used both for protec- 
tion and as switches. 

Both the power plant and the Diesel engine are pro- 
tected against overspeed. The overspeed switch on 
the Diesel engine is part of the governor and me 
chanically trips the fuel valve. On the power plant 
the contacts open to de-energize the turbine stop re- 
lay, thereby shutting off fuel and also by-passing the 
control oil so that the pump goes to zero stroke. 

A manually reset, ео relay in the common 
negative circuit of the Diesel and turbine-driven aux- 
iliary generators provides overload protection for 
both machines. If the overload trips, field is removed 
from both generators and the line contactors are de- 
energized. 

Temperature and pressure switches protect the 
power plant and main reduction-gear unit in case 
of low lubricating oil pressure and high lubricating 
oil temperature. The turbine is protected against too 
high an exhaust temperature by a bellows-operated 
shutdown switch. 

The d.c. lubricating oil pump motor is powered 
through a contactor which operates as a function of 
lubricating oil pressure. In cranking the power plant, 
the d.c. pump furnishes lubricating oil. As the ac. 
pump increases in speed, their combined output in- 
creases until an oil pressure switch operates and shuts 
down the d.c. pump. In case the a.c. pump fails for 
any reason, and the oil pressure drops, the d.c. pump 
will automatically start before any damage is done 
to the bearings. | 


Summary of Tests to Date 


Preliminary testing of this locomotive has indi- 
cated that the control equipment is basically sound. 
There have been no troubles encountered to date with 
the well-seasoned standard equipment used. Little 
difficulty has: been experienced with the new equip 
ment specifically developed for this application. Fu 
ture testing may result in minor alterations of con 
trol equipment: however, no basic changes in the 
overall control structures are оер) 
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Soldering Commutators 


Chicago, South Shore & South Bend finds the dip method of solder- 


ing most satisfactory for its soldering of traction motor armatures 


Solder flowing to the commutator risers and coil ends 


Win the increasing number of electric and Diesel- 
electric locomotives being placed in operation, a ma- 
jor service problem has arisen in the repair of com- 
mutators. The length of time involved and the in- 


Sunbeam Stewart auto- 
matic double-pot solder- 
ing machine 


FEBRUARY, 1950 


consistent results obtained with hand soldering make 
it desirable that automatic soldering equipment be 
used. 

A double-pot soldering machine of this type, used 
at the Chicago, South Shore & South Bend shops, has 
proved the feasibility of soldering traction-motor 
commutators, in 4 min. each. This machine is com- 
pletely automatic, and the time required to solder a 
traction-motor commutator is just 4 minutes. The 
unit which was developed by the Sunbeam Industrial 
Furnace Division, Sunbeam Corporation, Chicago, 
consists of two especially designed melting pots which 
are electrically heated with immersion electrodes. 
These pots are of sufficient size to provide a large 
volume of molten solder at the desired soldering tem- 
perature. 

An annular cast steel ring is supported on a steel 
frame directly between the melting furnaces. This 
ring, as well as each melting pot, has automatic tem- 
perature control equipment to control the soldering 
temperature accurately during the entire soldering 
cycle. Its diameter is slightly greater than that of 
the commutator to give sufficient clearance for the 
commutator and to make it possible to obtain a suit- 
able seal between the commutator and the ring 
proper. : 

For smaller commutators, adapter rings are avail- 


ifm AA 
[ ML iTi 
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able which permit the machine to be used for various 
sizes. These adapter rings are constructed with cast-in 
immersion-type heaters located near the inner edge. 
By heating the adapter ring to the soldering tempera- 
ture, chilling of the solder is prevented. This assures 
complete soldering of the many segments of the 
commutator. 

Hydraulically operated plungers, automatically con- 
trolled with solenoid valves, force the molten solder 
from the holding pots into the soldering ring. The 


The commutator end of the armature after soldering 


84 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Traction-motor armature 
up-ended іп machine 
ready for soldering 


correct level of the solder in the ring is automatically 
controlled and maintained during the soldering cycle 
after which the plungers are released and the solder 
returns to the holding pots. 

With this equipment, a commutator can be sol. 
dered in 4 min. Using the old methods it took one 
man from 8 to 12 hours of hand soldering time. The 
entire operation is controlled by a starting switch. 
Commutators are preheated, placed in position in the 
machine, the operator presses a button, and the job 
is done—automatically. Proper soldering of the slots 
takes place within 4 min. 

Automatic temperature-control equipment holds 
solder at approximately 720 deg. F. in both melt. 
ing furnaces and soldering ring. The commutator is 
first pre-heated from 3 to 12 hr. at 275 deg. F. A 
heat resistant gasket around the bottom of the com- 
mutator forms a seal between the commutator and 
the adapter. 

The three factors that affect the quality of solder- 
ing throughout the commutator’s circumference are 
automatically controlled in this electric unit. These are 
the temperature of solder during the cycle, the time 
of soldering, and the elimination, insofar as possible, 
of chilling of the commutator during soldering. 

The flow of solder evenly and quickly to the de- 
sired soldering level is accomplished by means of a 
circular well adjacent to the annular ring. Solder 
flows from the holding pots into the well, then over- 
flows evenly toward the commutator. This assures that 
the entire circumference of the commutator will re- 
ceive the solder at the same moment. The sealing ring 
is designed to allow the free flow of solder entirely 
around the commutator. 

Sufficient volume of solder is provided in the unit 
and kept at the desired soldering temperature to pre- 
vent chilling when it comes into contact with the 
commutator. 
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One Source of Traction Motor 
Failure Corrected 


By C. F. Steinbrink* 


An armature with string bands and compound filler back 
of the risers. 


It has been our experience that a large percentage of 
traction motor failures showed a definite sign of 
arcing or burning between top coils just next to the 
commutator riser and between the commutator end 
band, and under the string band. The failure was not 
confined to any particular manufacturer, but was gen- 
eral on all makes and types of motors. The various 
manufacturers classified this type of failure as flash- 
ing at the commutator. When motors were new and 
there were only a few in service, not much attention 
was given to this failure. But motors began to multi- 
ply by the hundreds, as the mileage of trains became 
several thousands miles on each trip, and round trips 
were made without any inspection or maintenance. 
Under these circumstances, any failure is serious, and 
every failure has to be analyzed and means taken to 


eliminate future failures of the same type. It was;not p’ 


uncommon to have ten or twelve failures of this type 


* General Electrical Foreman, Chicago, Rock Island & Pacific. 
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at the same time. The various manufacturers did not 
do anything about it, offering the excuse that it was 
an operating problem. Their excuse, however, did not 
stop failures. 

o, after experimenting and making many different 
tests, we concluded that the solder was liquifying, and 
the compound used to fill up the space between the 
coils was acting as a dam. Since we definitely had 
signs of solder in the compound, we tried solders 
that had high melting temperatures; experimented 
with several makes, and tried several ways of tinning 
both risers and bar ends. We eventually had good re- 
sults as far as soldering was concerned, but over a 
period of time, our failures did not become any less. 


An armature on which the filler and string bands have 
been omitted. 


In fact, they became more numerous as speeds, sched- 
ules and loads became greater. In the meantime we 
found that the solder being used was not flexible 
enough, and we had a great increase in open leads 
at the riser. 


Results Without Compound 


During the time we were running these tests, we 
found that the compound used between the coils and 
the commutator riser had a tendency to become a 


; very good conductor as the heat was carbonizing the 


compound, and after trying several different mate- 
rials and binders, we decided to leave the compound 


. out entirely, which proved to be the answer to this 


type of failure. 
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Leaving the compound out has had several advan- 
tages. First, it cuts the cost of rewinds. Second, if the 
solder does liquify, it is free to throw out as there is 
nothing blocking its passage. Third, it has cut down, 
by a large percentage, the number of open commuta- 
tor risers and last, but most important, it has entirely 
eliminated the failures caused by the compound ear- 
bonizing. 

This information was passed on to the various 
manufacturers, and the compound is being left out by 
all but one. This manufacturer has changed the com- 
pound, but more benefit would be derived if it were 
left out. 

The photos show a before and after condition. One 
has the compound and string bands, and the other is 
left open next to the riser. The armature without the 
compoünd is an armature that has been rewound. It 
-has been through the impregnator twice, and it may 
be seen that there is no build-up of varnish next to the 
riser. It is important that this space be left as free as 
possible and, to accomplish this condition, a single 
layer of .007 in. x 11/5 in. cotton tape is applied to the 
outside before it is dipped. After baking it is removed, 
leaving the space between coils and laminations free 


of varnish build-up. 


Hydrometer and 
Thermometer Maintenance 


Perhaps the two most important tools in the battery 
room are the hydrometer and thermometer. They in- 
dicate the state of charge of the battery and whether 
it is ready to do a day's work. 
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The care of the hydrometer and thermometer is 
simple. It requires only that they be wiped dry and 
returned to their assigned place after use. They 
should be kept clean to prevent foreign particles en- 
tering the battery. Occasionally, the hydrometer 
should be taken apart, the float and the inside of the 
barrel cleaned, and the float examined for defects. 

As important as the care of this equipment, is its 
correct use. When using the hydrometer, the rubber 
nozzle is placed into the battery vent opening, and 
enough electrolyte drawn into the barrel to permit 
the float to ride freely, not touching the barrel at 
any point. The hydrometer is held in a vertical posi- 
tion, and read with the eye level at the electrolyte 
mark. If the hydrometer must be removed from the 
vent for reading, the nozzle should be pinched tightly 
or a gloved finger placed against the opening to pre- 
vent dripping of electrolyte. The float is read at the 
ue qud level, disregarding the curvature of the 
iquid. 
Correction of specific gravity must be made on the 
basis of plus or minus three points of gravity for 
each 10 deg. F. (electrolyte temperature). Using 77 
deg. F. as a base, three points of gravity are added 
for each 10 deg. F. above base, and three points sub- 
tracted for each 10 deg. below. 

This correction is necessary to obtain accurate spe- 
cific gravity readings. As the temperature of the acid 
rises, the acid expands and is, therefore, not as dense. 
The, float then rides low, giving readings lower than 
normal. Conversely, when the acid is cold, the float 
rides high and the reading is higher than normal. 
The following are examples of how this correction 
factor is applied. 


Hydrometer Thermometer True 
Reading Reading Correction Sp. Gr. 
1.250 87 deg. F. plus 3 1.253 
1.210 80 deg. F. plus 1 1.211 
1.180 64 deg. F. minus 4. 1.176 

Some thermometers, specially designed for battery 


Accurate hydrometer read- 
ings require that the in- 
strument be held vertical- 
ly so that the float does 
not touch the barrel 
Courtesy of Gould Storage Bat- 
tery Corporation 
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application, are scaled to permit ready correction of 
gravity readings. Adjacent to the regular tempera- 
ture scale is a second column of figures, preceded by 
a "plus" sign above 77 deg. F. and a "minus" sign 
below. Reading the figures at the mercury level as- 
certains the amount of correction necessary. Thus, if 
the hydrometer reading is 1.260 and the second scale 
on the thermometer indicates plus 8, the true specific 
gravity is 1.268. 

When unpacking a new hydrometer, rubber bulb, 
glass barrel. rubber nozzle, and float should be 
checked for breaks or cracks. Any dirt or packing 
material should be washed from the parts to prevent 
any foreign material from getting into the electro- 
lyte. The large end of the rubber nozzle slips into 
the glass barrel, being securely held in place by ten- 
sion of the rubber in the barrel. To facilitate inser- 
tion of the nozzle, the rubber and glass should be 
lubricated with plenty of water. The rubber bulb can 
be attached in the same manner. It is advisable to 
wear gloves when assembling the hydrometer as 
there is always a possibility of glass breakage. 


Traction Motor and 


Generator Maintenance* 


The question of traction motor maintenance should 
be approached from the standpoint of what is done 
to a motor under the locomotive. The manufacturers 
are making great strides in improving the parts of a 
traction motor, with the ultimate aim of having a 
motor that will go from shopping to shopping with 
the minimum of attention. This aim is of advantage 
to the railroads as any work done to a motor on the 
locomotive is performed under severe handicaps due 
to dirt and close clearances. 

Brushes are still very much of a live subject, with 
the manufacturers and railroads working together in 
developing and testing. Up to 180,000 miles’ life has 
been obtained with some brushes. 

Lubrication of armature bearings has been a topic 
of investigation with high priority. The well-known 
advantages of oil lubrication for anti-friction bear- 
ings are available as the problems of supplying and 
retaining the oil have been reduced. Greases of far 
np characteristics are appearing and offer con- 
siderable promise of reducing or even eliminating 
this item of running attention. 

A very important factor in successful operation of 
traction motors is careful attention to determination 
of tonnage ratings. A necessary part of this is proper 
education of operating department personnel so that 
established ratings are not exceeded. The engineer, 
the yardmaster and the trainmaster are the ones most 
immediately concerned. 


* Abstract of a paper presented by the Diesel-Electrical Committee at the 
Annual Meeting of Locomotive Maintenance Officers’ Association, held at 
the Hotel Sherman, Chicago, Sept. 19.22, 1949. 
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Mileage Between Overhauls 


The mileage at which basic overhaul of traction 
motors and main generators become due is deter- 
mined by three factors: (1) The care the equipment 
receives between overhauls such as inspection, clean- 
ing and running maintenance; (2) The life of the 
bearings; (3) Economical cost of repairs. This item 
requires careful investigation and good judgment in 
view of the comparatively short experience. In gen- 
eral, there is a certain length of time between over- 
hauls beyond which the overall cost will tend to rise. 

With proper routine maintenance, the present life 
of anti-friction bearings and balanced economics on 
repairs, the basic overhaul of equipment should be: 

Traction motors: Passenger .. . . 300,000 miles 


Freight ...... 200,000 miles 
Switch and transfer 4 years 
Main generators: Passenger ..1,250,000 miles 
Freight ....1,250,000 miles 


Switch and transfer `7 years 
As a rule, it is wise not to disturb field coils any 
more than necessary as the insulation does better if 
left alone. It is recommended that field coils be re- 
moved as follows: 
Traction motors: 
Passenger ........ Every second basic overhaul 
Freight .......... Every third basic overhaul 
Switch or transfer Every second basic overhaul 
Main generators: 
All services ....... Every basic overhaul 
The procedure for overhauling traction motors and 
generators varies somewhat on different roads but 
the production line method is the fastest and most 
economical. 


Maintenance Procedure 


In repairing or rewinding traction motors, it can- 
not be emphasized too strongly that precise and rigid 
attention to details is of utmost importance. Care and 
skill enter into the placing of coils in the slots and 
every step that follows plays an important part in 
insuring adequately insulated windings that are truly 
supported so that subsequent movement is not pos- 
sible. A slight slip at any one point in the process may 
result in short life and troublesome road failures. 

The assembly of armature shafts and bearings into 
the frame is another operation which calls for scrupu- 
lous attention to cleanliness and proper clearance. 
These bearings are designed for operation with the 
load properly distributed between rollers and over 
the entire length of individual rollers. Too little clear- 
ance invites the risk of locking when warmed up, 
while too much clearance does not divide the load 
over enough rollers. A slight misalignment may cause 
point instead of line contact and exceed the strength 
of the metal. 

Some roads are finding it desirable to pull genera- 
tors at every opportunity so as to do a thorough job 
of cleaning around the fan end. Dirt will accumulate 
around the coils and this invites insulation troubles 
if allowed to remain. The dirt also obstructs flow of 
cooling air. It is very difficult to remove even with 
special. air nozzles and drilled fans. The trend in lo- 
comotive design toward pressurized engine compart- 
ments with filtered air offers promise of solving this 
particular headache. 
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Diesel Locomotive Repair Shops 


Tue tabulation indicates the class of repair work 
performed on Diesel-electric locomotives at 280 re- 
pair points on 69 railroads. These roads operate 95 
per cent of the Diesel locomotive units on Class I sys- 
tems, and nearly 90 per cent of those on all U. S. 
railroads. 

Reports were received from 61 railroads. However, 
reasonably reliable information was available for 
eight other roads and therefore data regarding their 
Diesel repair facilities is included. 

Several railroads indicated that some of the shops 
were built exclusively for Diesel work and that other 
shops are steam installations also performing Diesel 
work. 

Other roads did not include repair points that main- 
tained only Diesel switching locomotives. One road 
reported that it had a large number of small outlying 
points which perform running repairs on one or more 
Diesel switchers. These are not included on the list. 

The development of Diesel repair facilities is in an 
embryonic stage. There have been some complete new 
Diesel shops built, but many roads still confine Diesel 
maintenance largely to running repairs, and rely on 
the locomotive builder for replacement parts and for 
heavy repairs on a unit exchange basis. 

This is understandable in view of the increase in the 
utilization of Diesel locomotives since 1939. In that 


year Class I railroads operated 566 Diesel locomo- 
tive units which consumed 48 million gallons of Die- 
sel fuel. In 1949, the number of Diesel locomotive 
units had grown to nearly 10,500—an increase of 
more than 1700 per cent; and the consumption of 
Diesel fuel during 1949 should total about 1.6 billion 
gallons—an increase of more than 3000 per cent. 

The most rapid increase in the installation of Diesel 
road locomotives has been in the last few years, and 
consequently a large number of such locomotives are 
new. It is also true that Diesel power has introduced 
maintenance problems that are new to railroad men. 
and most mechanical officers have not as yet had the 
time nor adequate data thoroughly to analyze the shop 
facilities necessary for providing heavy mechanical 
and electrical Diesel repairs on an efficient basis. 

In view of this, most roads have been reluctant to 
spend large sums on new, complete Diesel repair shops 
and have preferred to adapt existing facilities to Die- 
sel repairs wherever possible. However, the continu- 
ing rapid growth in the installation of new Diesel road 
locomotives, and the accumulating experience in main- 
taining such motive power will encourage the building 
of many new, efficient Diesel repair hoes: not only 
to provide additional repair facilities but also to pro- 
vide modern shops for Diesel work now performed in 
steam locomotive shops and engine houses. 


Class of Work Performed in Diesel Locomotive Repair Shops 


HEAVY REPAIRS 


RUNNING 
LOCATION OF SHOP REPAIRS Mechanical Electrical 

Engine Excluding Including 

Over- Wheel Armature Armature 

Railroad City State Mech. Elec. haul Work Winding Winding 
Akron, Canton & Youngstown Akron, Ohio * * * = * = 
A. T. & S. Е. Argentine, Kans. * * — * = = 
Barstow, Calif. * * = ж * = 
Chicago, Ill. * * * * * - 
Chicago (Corwith Yd.), Ill. * * = = = = 
Cleburne, Texas * * * * * = 
San Bernardino, Calif. * * * * — * 
Topeka, Kans. * * * * * = 
Winslow, Ariz. * * —- * гач = 
Atlanta & St. Andrews Bay Panama City, Fla. * * * — * = 
Atlanta & West Point—W. of A. Montgomery, Ala. * * - * * же 
Atlantic Coast Line Jacksonville, Fla. * * = = * = 
Waycross, Ga. * * * * — = 
Baltimore & Ohio Baltimore (Mt. Clare), Md. * * * * * = 
Baltimore (Riverside), Ма. * * — - = = 
Chicago (Chicago Term.), Ill. * * - - = = 
Cinti. (Stock Yards), Ohio * * — = = = 
Cone, Ш. * * * = A == 
Philadelphia, Ра. * * —- — -— = 
Pittsburgh, Pa. * * — * - = 
Punxsutawney, Pa. * * = - -— = 
Washington (Wash. Term, D. C. * * —- = a = 
Willard, Ohio * * — = ЕЕ = 
Boston & Maine Billerica, Mass — — — * * -— 
Boston, Mass * * * = = = 
Mechanicville, N. Y * * * = н = 
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Class of Work Performed in Diesel Locomotive Repair Shops— (Continued) 


LOCATION OF SHOP 


Railroad 
Canton Railroad 

Central of Georgia 
Central RR of N. J.—C. RR of Pa. 
Bethlehem, 
Elizabethport, 
Jersey City, 
Chesapeake & Ohio (Pere Marquette Div.) 
Chicago, 
Detroit, 


Flint, 

Grand Rapids, 
Holland, 
Muskegon, 
Ottawa (Erie), 
Plymouth, 
Port Huron, 
Saginaw, 
Traverse City, 
Danville, 
Evansville, 
Mitchell, 
Terre Haute, 
Yard Center, 
Chicago, 
Clinton, 
Council Bluffs, 
Green Bay, 
Milwaukee, 
Minneapolis, 
Proviso (Frt. Locos.), 

St. Paul, 

Chicago, Burlington & Quincy Chi 
Clyde, 
Denver, 

West Burlington, 
Oelwein, 
Lafayette, 
Chicago, 
Milwaukee, 
Minneapolis, 
Mitchell, 
Othello, 
Savanna, 
'Tacoma, 
Wausau, 


City 
Baltimore, 
Macon, 


Chi. & Eastern Illinois 


C. & N. W.—C. St. P. M. & O. 


Chicago Great Western 
Chi., Indianapolis & Lvlle. 
C. M. St. P. & P. 


Chicago, Rock Island & Pac. 


Peoria, 

Silvis (Diesel Shop), 
Silvis (Diesel Frt. only), 
Clinchfield Railroad Erwin, 
Delaware & Hudson Watervliet (Colonie), 
Delaware, Lackawanna & Western Scranton, 


Denver & Rio Grande Western Denver, 
Detroit & Mackinac Tawas City, 
Detroit, Toledo & Ironton Flat Rock, 
(Flat Rock Yard) 

Duluth, So. Shore & Atlantic Marquette, 
Elgin, Joliet & Eastern East Joliet, 
Gary, 

Erie Akron, 
Brier Hill, 
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Class of Work Performed in Diesel Locomotive Repair Shops—(Continued) 
HEAVY REPAIRS 


RUNNING 
LOCATION OF SHOP REPAIRS 
Railroad City State Mech. Elec. 
Erie (cont'd) 
Buffalo, N.Y. * * 
Cleveland, Ohio * * 
Hammond, Ind. * * 
Hornell, N.Y. * * 
Jersey City, N.J. * * 
Kent, Ohio * * 
Marion, Ohio * * 
Meadville, Ра. * * 
Port Jervis, М. Y. * * 
Salamanca, N.Y. * * 
Secaucus, N. J. * * 
Florida East Coast Miami (Buena Vista), Fla. * * 
St. Augustine, Fla. * * 
Grand Trunk Western Battle Creek, Mich * * 
Chicago, Ill. * * 
Detroit, Mich. * * 
Durand, Mich. * * 
Flint, Mich. * * 
Grand Rapids, Mich. * * 
Pontiac, Mich. * * 
Port Huron, Mich. * * 
Milwaukee, Wisc. * * 
Great Northern Appleyard, Wash. * * 
Delta, Wash. * * 
Fargo, N.D. * * 
Grand Forks, N. D. * * 
Great Falls, Mont. * * 
Havre, Mont. * * 
Hillyard, Wash. * * 
Interbay, Wash. * * 
Klamath Falls, Ore. * * 
Minot, N.D. * * 
St. Paul, Minn * * 
Sioux City, Iowa * * 
Superior, is. * * 
Whitefish, Mont. * * 
Williston, N. D. * * 
Willmar, Minn. * * 
Green Bay & Western Green Bay, Wis. * * 
(Norwood Shops). 
Gulf, Mobile & Ohio (Incl. Alton) St. Louis, Mo. * * 
Venice, Ill. * * 
Illinois Central Chicago (Burnside), Ш. * * 
Chicago (27th St.), Ш. * * 
Illinois Terminal Madison, lll. * * 
Kansas City Southern Pittsburgh, Kan. * * 
Shreveport, La. * * 
Lehigh & New England Pen Argyl, Pa. * * 
Bath (Tadmor Terminal), Ра. * * 
Tamaqua (Arlington Terminal), Ра. * * 
Lehigh Valley Buffalo, N.Y * * 
Coxton, Pa. * * 
Jersey City, N.J * * 
Sayre, Pa. * * 
Long Island Richmond Hill, N. Y * * 
Louisville & Nashville Boyles Ala. * * 
Louisville, Ку. ж * 
Lexington, Ку. * * 
Memphis, Tenn * * 
М Mobile, Ala; * * 
ontgomery, а. * * 
Nashville, Tenn * * 
New Orleans, La. * * 
Ravenna, Ку. * * 
Minneapolis & St. Louis Minneapolis, Minn * * 
Minn. St. P. & S. St. M. Minneapolis, Minn * * 
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Class of Work Performed in Diesel Locomotive Repair Shops— (Continued) 


LOCATION OF SHOP 


a 


HEAVY REPAIRS 


Railroad City 
Missouri-Kansas-Texas Parsons, 
Waco, 
Missouri Pacific Dupo, 
Little Rock, 
Osawatomie, 
St. Louis, 
Sedalia, 
Nashville, Chatt. & St. Louis Nashville, 
N. Y., N.H. & H. Boston, 
Readville, 
Danbury, 
East Hartford, 


New Haven, 

New York (Van Nest Shop), 

New York Central Collinwood, 
Harmon, 

New York City (72nd St.), 

West Springfield (B & A), 

New York, Chicago & St. Louis Buffalo, 
Chicago, 
Cleveland, 
Conneuat, 

Fort Wayne, 
Madison, 
Muncie, 
Toledo, 
Middletown, 
Norwich Shops, 


N. Y.Susquehanna & Western Ridgefield Park, 


Norfolk Southern Charlotte, 
Norfolk, Carolina Jct., 
Raleigh, 

Auburn, 

Brainerd, 

Dilworth, 

Glendive, 

Jamestown, 

Laurel, 

Livingston, 

Mandan, 

Missoula, 

Northtown, 
Parkwater, 


New York, Ontario & Western 


Northern Pacific 


Staples, 

South Tacoma, 

Tacoma, 

Altoona, 

Columbus, 

Crestline, 

Enola (Frt. Loco.), 

Harrisburg (Pass. Loco.), 

Renovo, 

McKees Rocks, 

Pittsburgh, Rook, 

Eng. Hse., Bridgeport, 

(st) Philadelphia, 
(Erie Ave., Eng. Hse.) 

(st) Newberry Jct., 

Reading Eng. Hse., 

Reading Loco. Shop, 

Wayne Jct. Elec. Car Shop, 

Rich. Fred. & Potomac Alexandria, 

(Potomac Yard) 

Richmond, 


Pennsylvania Railroad 


Pittsburgh & Lake Erie 
Pittsburgh & West Va. 
Reading 
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Class of Work Performed in Diesel Locomotive Repair Shops—(Continued) 


RUNNING 
LOCATION OF SHOP REPAIRS 
: Railroad City State Mech. Elec. 
St. Louis-San Francisco Kansas City, Mo. * * 
Lindenw: Mo. * * 
Memphis on ale Yards), Tenn. * * 
eld, Мо. * * 
Sprin Tulsa, Okla. * * 
St. Louis Southwestern East St. Louis, Ill. * * 
Pine Bluff, Ark. * * 
Seaboard Air Line Atlanta (Howells), Са. * * 
Jackson Naty Fla. * * 
Miami, Fla. * * 
Richmond, Va. * * 
Southern Atlanta, Ga. * * 
Birmingham, Ala. * * 
Chattanooga, Tenn * * 
Danville, Va. * * 
Knoxville, Tenn * * 
Ludlow, Ky. * * 
Macon, Ga. * * 
Memphis, Tenn. * * 
Meridian, Miss. * * 
New Orleans, La. * * 
Spencer, N.C. * * 
Southern Pacific Los Angeles, Calif. — — 
ok же) : Calif. 
if. * * 
(Taylor Eng. Hse. ) 
Ogden, Utah * * 
Roseville, Calif. * * 
Sacramento, Calif. — — 
(Gen. Shops) 
West Oakland, Calif. * * 
Texas & New Orleans Houston, Texas * * 
San Antonio, Texas * * 
Spokane, Portland & Seattle Portland, Ore. * * 
Vancouver, Wash. * * 
Term. R. R. of St. L. Lovejoy, Ill. — - 
(Brooklyn Shop Shop) 
Mo. * * 
(14th St. Shop) 
St. Lous, Мо. * * 
(Breman Ave. Shop) 
Union Pacific Cheyenne, Wyo * * 
Denver, Colo. * * 
Huntington, Oregon * * 
Green River, Wyo. * * 
La Grande, Oregon * * 
Las V Nev. * * 
Los es, Calif. * * 
Miford, Utah * * 
Ogden, Utah * * 
Omaha, Neb. * * 
Pocatello, Idaho * * 
Portland Terminal, Oregon * * 
Rieth, Oregon * * 
Salt Lake, Uta * * 
Union Railroad Hall Pa. * * 
Wabash Railroad Decatur, Ill. * * 
Ме Мо. * * 
St. Louis d Mo. * * 
Western Maryland W. Va. * * 
Ha Alsen Md. * * 
anover, Pa. * * 
Md. Jct., W. Va. * * 
Baltimore, Pt. Covington, Md. * * 
Western Pacific Oakland, Calif. * * 
Oroville, Calif. * * 
Sacramento, Calif. — - 
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EDITORIALS 


Locomotive Conditions 


Improved 


А marked improvement in the condition of motive 
power during the fiscal year ended June 30, 1949, as 
compared with those prevailing during the preceding 
year are shown in the annual report of Edward H. 
Davidson, director, Bureau of Locomotive Inspection. 
There were 105 fewer accidents caused by failures of 
locomotives or their appurtenances, 5 fewer persons 
killed and 101 fewer injured as the result of these 
accidents than were reported for the previous year. 
Considering steam locomotives alone, there were 113 
less accidents, 5 less killed and 118 less injured. 
Boiler explosions were down to 5 from 14 in 1948, 
the deaths caused by them were reduced from 12 to 7 
and the number of injured from 15 to 14. 

This marked reduction in boiler explosions does 
not justify any relaxation in discipline with respect 
to the condition of boilers nor with respect to their 
management on the road. With the exception of one 
death caused by a handhold failure, the causes of the 
deaths of those killed during the 1949 fiscal year were 
either boiler explosions or failures of other parts 
directly associated with the steam boiler. 

The improvement in the number of accidents 
caused by failures of steam locomotives or their ap- 
purtenances is only partially accounted for by the 
reduction in the number of locomotives for which 
reports were filed and the reduced locomotive mileage 
made by steam. The reduction in the number of ac- 
cidents and killed and injured was about one-third 
from the previous year, while the number of locomo- 
tives reported and the number inspected were less 
than 10 per cent off from the figures for 1948. Com- 
bined freight and passenger locomotive road mileage 
made by steam declined 1714 per cent and steam 
switch-engine hours by 1814. Even on this basis of 
comparison a substantial improvement in steam- 
locomotive conditions is indicated. 

Neither the number of accidents nor the casualties 
caused by failures of locomotives other than steam 
are large in number but the rate of increase was 
large. The increase in the number of accidents was 
19 per cent and in the number of casualties, 34 per 
cent. The number of locomotives for which reports 
were filed increased 29 per cent and the number in- 
spected, 45 per cent. The types of accidents most fre- 
quently recurring on these locomotives, a large pro- 
portion of which are Diesel-electrics, are fires from 
various causes, and short circuits. Others, however, 


recur frequently enough to be worthy of attention: 
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engine-room floors wet with oil or water, cab seats 
which fall apart with men in them, doors which can- 
not be fastened open and are slammed shut by the 
motion of the locomotive, and defective steps and 
footboards. Failures like these and of other items 
unassociated with the effectiveness of the functioning 
of the mechanical and electrical equipment of the 
locomotive are likely to become increasingly notice- 
able whenever maintenance standards begin to slip. 

The proportion of locomotives inspected and found 
defective during the past year is the lowest during 
the past six years. The percentage for steam locomo- 
tives dropped from 10 in 1948 to 8 last year. А 
slight decline from 4.1 to 4 per cent is recorded for 
locomotives other than steam. A high standard of 
locomotive conditions has been attained during the 
past year. To maintain it consistently year after year 
will not be easy. 

The report will be the subject of a more complete 
review in an early issue. 


Present and in Prospect 


Two sharply contrasting articles on closely allied 
subjects appear in the Electrical Section of this issue. 
One of them describes the control system for a gas- 
turbine-electric locomotive and the other deals with 
traction-motor and generator maintenance. The for- 
mer describes equipment designed specifically by one 
manufacturer for use on a new type of locomotive 
now being tried out by a railroad. The other offers 
general recommendations on current practice of 
motor and generator operation and maintenance. 

To the uninitiated, it might appear that the gas- 
turbine locomotive control is just a bunch of gadgetry 
which would be of interest only after the locomotive 
had proven itself, and the controls had gone through 
a series of changes to arrive at some nearly permanent 
state. Under such circumstances, the article would be 
of little more than academic interest. Actually, the 
controls are essentially similar to those used on 
Diesel-electric locomotives, but they differ in that they 
must conform to some fundamentally different power- 
plant characteristics. 

The motor and generator maintenance article is 
concerned with the desirability of having a traction 
motor that will go from shopping to shopping with a 
minimum of attention and a generator that will also 
fit into a maintenance schedule. It deals with brushes, 
with bearings and lubrication, with the determination 
of tonnage ratings, with the establishment of mileage 
between overhauls, with rewinding and the question 
of keeping dirt out of electrical machines. 
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Present indications are that the gas-turbine-electric 
locomotive will find a place in the railroad field. 
This makes it of interest to management to learn of 
its economic advantages. The operating department 
needs to learn how it may fit the requirements of a 
specific railroad. Mechanical and electrical engineers 
must work with designers to keep the equipment as 
similar as practicable to that being used on Diesel- 
clectric locomotives. There is a chance that on these 
locomotives pinion and gear spacing may be stand- 
ardized. The purchasing and stores departments are 
also interested in learning how great a variety of 
parts may have to be carried in stock. The shop men 
will want to know if these locomotives can be fitted 
into present Diesel maintenance schedules and what 
if any change in shop tools will be required. The 
maintainers will have a number of new things to 
learn. 

All this is looking into the future. The manufac- 
turers themselves do not feel that the locomotives 
have reached a state of development justifying their 
sale. But many future headaches may be avoided by 
cooperative planning on the part of the builders and 
the railroads. From the railroads the needed infor- 
mation will come from the top and the bottom and 
from all departments. Almost anyone on a railroad 
may be called upon to supply needed information, 
and the two articles referred to are offered to those 
who wish to keep abreast of this situation. More will 
follow. 


Times Do Change! 


The changes that have taken place in the railroad 
industry in the past few years have been revolution- 
ary in nature and the extent to which they have af- 
fected the industry is just beginning to show up in 
some of the statistics as they become available. With 
respect to operating expenses, the details appear in 
the Interstate Commerce Commission reports as much 
as two years late so that a study of the figures is in 
the nature of a post-mortem, regardless of which fact 
they are decidedly interesting. The latest available 
statistics, in detail, are for the year 1947 and a study 
of the statistics for the past five years, for example, 
reveals what has been taking place in some of the 
accounts that are of major interest to mechanical 
department officers and supervisors. 


MAJOR OPERATING EXPENSE ACCOUNTS—MILLIONS 


1948 1947 1946 1945 1944 
Steam locomotive repairs 519.0 527.0 522.0 530.0 547.0 
Other locomotive repairs 110.6 76.7 54.2 45.8 37.3 
Train fuel ......... 643.8 545.0 452.0 462.0 473.0 
Repairs to shop machinery 35.0 31.6 30.1 31.3 30.5 


No. of steam locomotives 29,270 37,573 37,575 38,948 39,309 
No. of Diesel-electric units 7,326 4,451 3,304 2,833 2,205 


————————— 
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It will be seen that it was only a little over three 
years ago, in the year 1946, that the largest single 
item of operating expense was Account 308— Repairs 
to Steam Locomotives. In that year this account, for 
road and yard power, required an expenditure of 522 
million dollars for maintenance and this figure was 
not exceeded by any other operating expense account. 
As a matter of record, in 1947 and in 1948, steam 
locomotive repairs ceased to be the largest single ex- 
penditure and, for the first time in many years, the 
fuel bill took top place in the list of items for which 
the Class I roads spend their money. 

One of the significant things which these figures 
show is the fact that while the inventory of steam 
locomotives dropped from 39,309 in the year 1944 to 
29,270 in 1948, and the number of Diesel-electric 
units increased from 2,205 to 7,326 in the years men. 
tioned, the total cost of steam locomotive repairs 
changed only from a high of 547 million dollars in 
1944 to 519 million dollars in the year 1949. During 
the same period the cost of repairing “other locomo- 
tives,” which account includes the Diesel-electric 
power, increased from 37.3 million dollars to 110.6 
million dollars, so that the total cost of maintaining 
motive power increased from 584 million dollars to 
630 million dollars in the five-year period. 

Also in spite of the great numbers of steam locomo- 
tives that have been retired and the increase in the 
number of Diesel.electric units installed the total fuel 
bill of the Class I roads has increased—for train fuel 
alone for example—from 545 million dollars to 643 
million dollars, an increase of almost 100 million. 

It has been pointed out any number. of times in 
these columns that the steam locomotive still repre- 
sents almost 80 per cent of the motive power inven- 
tory of the Class I railroads and the year 1949 indi- 
cated beyond a doubt that most of the railroad 


` mechanical people have more or less “walked off and 


forgotten" the problem of maintaining this power. 
8 P 8 р 


The suggestion is made now—even a prediction, if 
you care to gamble—that this short-sighted policy 
on the part of practically all roads with respect to the 
facilities in back shops and engine terminals is going 
to lead to maintenance costs in the remaining years 
of the life of steam motive power that will be unjusti- 
fiably high. In 1949, for example, expenditures for 
the modernization of shop and terminal facilities used 
in connection with the maintenance of steam power 
probably hit a low unequalled except for depression 
years and the expenditures for Diesel-electric repair 
shops and running-repair terminals set a new record. 

Strangely enough, the remaining equipment in 
shops and terminals is becoming more obsolete all 
the time and the roads, not having a well established 
policy with respect to shop programs, keep on spend- 
ing millions for the “maintenance” of this obsolete 
shop equipment to the tune of 30.5 million dollars in 
1944 and 35 million dollars in 1948. Even a third of 
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this expenditure allocated to the purchase of modern 
machine tool and shop equipment would save thou- 
sands of man hours annually and the new facilities 
could easily pay for themselves many years "before 
the last steam locomotive leaves the rails"—if such 
an event ever takes place. 


NEW BOOKS 


LATHE Operators’ Hann Book. 128 pages illustrated, 
published by the South Bend Lathe Works, South 
Bend 22, Ind. Price $.25 paper binding, $1.00 
leather fabrikoid binding. 

Revised edition 49 of this book describes the care 
and operation of metal-working lathes and was writ- 
ten to be used as a reference by experienced machinists 
or as a text by the apprentice or shop student. Eleven 
chapters cover various types of work including the 
correct installation and leveling of the lathe, grinding 
cutter bits, turning, boring, thread cutting, taper turn- 
ing, drilling, reaming and tapping. 

The first edition of this book was copyrighted in 
1914. Each succeeding edition has been revised and 
improved to include suggestions and ideas that have 
been submitted by practical shop men. New material 
added in the latest edition includes machinability 
ratings and cutting speeds for various kinds of steels; 
standard tolerances for press fits, running fits, push 
fits and sliding fits; allowances for finish turning, 
filing, polishing, grinding, reaming, lapping and hon- 
ing; and tooling dimensions for South Bend Lathes. 


WELDING AND CuTTING MANUAL. 208 pages, illustrated. 
Published by the Linde Air Products Company, a 
unit of Union Carbide and Carbon Corp., New 
York. Price $1.80. 

This hand book on the oxyacetylene process is 
intended as a reference and instruction book for those 
concerned with oxyacetylene welding and cutting, and 
presents hints and short-cuts which will help them do 
a better job. It contains chapters on bronze-welding; 
fusion welding; soldering; hard facing; cutting steel 
and cast iron; heating, forming, and straightening 
metals; welding and cutting pipe; and welding non- 
ferrous metals, including aluminum, copper and lead. 

The book opens with a general description of the 
oxyacetylene process, and distinguishes between weld- 
ing, brazing and cutting operations. Illustrated de- 

scriptions of fundamental welding jobs follow, e.g., 

heating and bending, straightening, pipe bending, and 

removing rusted fittings. Fundamentals of flame-hard- 
ening and hardening and tempering are explained. 
The book continues with a chapter devoted to sol- 
dering and brazing with an air-acetylene flame. Five 
points for good soldering are listed, and a brief de- 
scription of how to use the equipment follows. In this 
chapter explanations are given on how to do various 
soldering jobs such as repairing a small hole, soldering 
a seam and various electrical jobs. Lists of commonly 
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used solders and fluxes are included, along with the 
type of metal and work for which they are suitable. 
Similar hints on good brazing are described, and a 
table is included which explains various temperature 
characteristics of different silver-brazing alloys and 
lists the metals to which each is applicable. 

Additional chapters give details on more complex 
phases of such work as cutting cast iron and steel, 
repairing and building with welding, hard-facing of 
wearing parts, points to remember in welding most 
common metals, and how to make 100 representative 
things by welding, varying from hat racks to machin- 
ery guards. The final chapter describes the setup and 
operation of the equipment, its care and use, and һом 
to test for the causes of trouble in the equipment. 

The appendix lists 16 tables, among which are iden- 
tification of metals by appearance, by chip test, by 
flame test, and by spark test; recommended welding 
methods for various non-ferrous metals, and the flame 
adjustment, rod and flux recommended; characteris- 
tics of rods for welding ferrous and non-ferrous met- 
als; welding flux data; and hard-facing rods. 


Wuo’s Wno iN RarLgoapiNc (Twelfth Edition). 827 
pages, 834 in. by 534 in. Bound in cloth. Com- 
piled and published by the Simmons-Boardman 
Publishing Corporation, 30 Church street, New 
York 7. Price, $10.00. 

The past few years have been marked by an excep- 

tionally large number of changes in the ranks of 

American railroad officers, reflecting adjustments 

sometimes postponed and sometimes accelerated by 

the abnormal conditions resulting from the war. 

These many changes have required revision of this 

standard reference work, so that up-to-date biograph- 

ical data may continue to be available about the 
important people connected with the railroad indus- 
try. In its present twelfth edition, promotions, trans- 
fers and retirements effective since the eleventh edi- 
tion was printed in 1946 have required more or 
less major modifications of nearly every sketch 
which appeared in the preceding edition, while the 
rise of newcomers to the top ranks of railroad per- 
sonnel has required inclusion of sketches of about 

2,000 individuals not previously listed. Special 

attention has been given to war service records of 

those railroad men who served with the armed forces. 

The present edition includes some 6,100 indi- 
vidual biographies, a net increase of about 400 as - 
compared with the 1946 volume.  Ranging from 

Henry A. Aalberg, assistant chief engineer of the 

Chicago, Burlington & Quincy, to Judson Zimmer, 

president of the Fonda, Johnstown & Gloversville, 

the 6,100 sketches include not only railroad officers, 
but also leaders of the railway supply industry and 
of railway labor, regulatory authorities, transporta- 
tion economists and railway financial analysts, edu- 
cators concerned with transportation problems, 

I. C. C. practitioners and a selected group of con- 

sultants, authors and editors. 
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SHOPS AND TERMINALS 


Tooling for Reclamation* 


D teset-clectric locomotive parts reclamation is in 
- its infancy and at this time few railroads are attempt- 
ing the manufacture of any great number of parts. 
We believe most railroad officers are striving to work 
out methods and develop procedures which will en- 
able them to perform a much larger part of the Diesel 


Opposite sides of Micro grinder set up for traction-motor 
frame suspension bearing supports—The slide arrange- 
ment is shown above; actual grinding operation below 
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locomotive parts reclamation and manufacture in their 
own shops, utilizing to the greatest extent possible 
existing machine tools and manpower. 

With this idea in mind the committee has attempted 
to choose for presentation Diesel locomotive parts 
which are being reclaimed on machine tool equipment 
commonly found in steam locomotive repair shops. 


Diesel A-Frames 


Reclaiming Electro-Motive Diesel engine frames 
when difficulty is experienced by the distortion of the 
main bearing A-frame or bearing supports caused by 
overheated bearings can be accom lished by utilizing 
either a large horizontal boring mill or a Norton cylin- 
der machine. 

The procedure is to remove the studs from the 
A-frame at the bearing supports requiring reworking. 
The crankcase is set up on the machine and the serra- 
tions are re-cut with a pair of milling cutters mounted 
on an arbor and carefully spaced to match the existing 
serrations on the A-frame. Only enough metal is re- 
moved to clean up all the surfaces on these serrations. 
The cap for that particular location is milled without 
disturbing the spacing of the cutter as it is important 
that the serrations match perfectly. This must be care- 
fully checked. A satisfactory method is to check the 
dimension across the joint as the cap studs are tight- 
ened. After all distorted bearing supports have been 
machined and the caps applied, the crankcase can be 
line-bored on this same machine, care being taken to 
position the bar so that no metal is removed at the 
top of original bore as this would affect the gear 
mesh. 

This method of reclamation has proved satisfactory 
on the D. & R. G. W. and a substantial saving in time 
and expense can be realized by handling this job in 
the shop. 


Traction Motor Frame 
Suspension Bearing Supports 


In cases of overheated suspension bearings, it has 
been found that when distortion of the bearing sup- 
port takes place the cap, in most cases, closes in con- 
siderably more than the frame portion. This causes re- 
duced clearance between the axle and bearing and also 
permits some misalignment. 

This step fit on the cap is built up by electric weld 


* A portion of the report of the Committee on Shop Tools presented at 
the annual meeting of the Locomotive Maintenance Officers' Association at 
Chicago in September, 1949. The report described in detail devices and the 
methods of their use in machining or reclaiming a variety of parts for 
steam and Diesel-electric locomotives. Some of the shop tools for handling 
Diesel-electric and steam locomotive parte are included here and others will 
be described in subsequent issues. 
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and the cap is machined to fit the mating surface, 
enough material being removed to permit boring to 
original dimensions. Bearing supports are then line- 
bored to size, care being taken to have the boring bar 
parallel to the motor armature shaft and correctly posi- 
tioned to insure proper gear meshing. Here again no 
metal should be removed from the original bore at 
the point adjacent to the armature shaft bearings. 

A horizontal boring mill is usually used for the 
line boring operation although the Chicago & Eastern 
Illinois is doing this work on a Micro grinder. 

A special fixture is used with this machine to carry 
part of the weight of the traction motor. This fixture 
consists of a slide arrangement mounted on rollers to 
permit smooth and free movement. 


Cylinder Liners 


The reclamation of Diesel engine cylinder liners is 
being carried on by a number of roads with good re- 
sults. А considerable saving is to be realized both in 
cost per liner and also by reduction in stores inven- 
tory. Alco road locomotive liners can be reclaimed by 
renewing the chrome plating. Experiments indicate 
that liners replated with hard chrome will actually give 
better service than those originally obtained from the 
engine manufacturer. Liners are plated and then 
ground to size which produces liners having accurate 
dimensions and good finish. Electro-Motive engine 
cylinder liners can be reclaimed by chrome plating. 
These liners can be rebored to oversize in the shop 
on a Micro grinder or on a boring mill equipped with 
a special bar having a spring-loaded tool which is cam 
actuated for generating the “Мае West” at the port 
location. This boring bar has a rod extending through 
the center of the boring head and this rod has the “Мае 
West” profile on the body. As the rod is depressed, the 
profile passes under the spring-loaded tool: thus forc- 
ing the tool into the liner during this portion of the 
bar travel. The Chicago & North Western is using this 
type bar for reboring liners. 

After the boring or grinding operation on these 
liners it is the practice to hone or lap the bores to 
produce a super finish. This work is performed either 
on a separate machine designed for this purpose or by 
the use of a portable honing tool. This operation can 
be performed directly on the boring mill and saves the 
additional handling of the liner. 

The New York Central is making use of a honing 
tool on a horizontal boring mill. One illustration 
shows this honing tool finishing an Electro-Motive en- 
gine liner. 

The New York Central also has an ingenious de- 
vice for removing the shoulder at the top of Diesel 
engine cylinder liners. This tool can be used without 
removing the liner from the engine. Liners which have 
been removed for this cause can have shoulders re- 
moved with this same tool right on the shop floor. 

This tool consists of an air-powered grinder with 
centering device and feed arrangement to permit both 
horizontal and vertical movement of grinding wheel. 
The grinder is mounted on an arm which permits ro- 


Fixtures set-up and operation of rebor- 
ing cylinder liners for Electro-Motive 
Diesel engines on a horizontal boring mill 
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Wheels and Axles 


The wheel and axle work required to maintain a 
fleet of Diesel locomotives in service is considerable 
and deserves consideration as to the type equipment 
required and where best to handle this work. 

Experience indicates that this wheel work can be 
performed in the wheel shop along with the other steel 
wheel work, car wheels and the wheels for steam loco- 
motive truck, trailer and tanks. Absorbing this addi- 
tional wheel work in the wheel shop proved practical 
and showed a large saving as it simply meant the 
greater utilization of the existing wheel shop equip- 
ment and necessitated the addition of only two ma- 
chines with some minor additions to handling facili- 
ties. These new facilities permit the handling of wheels 
with a traction motor into a wheel lathe for tread turn- 
ing without removing them from the motor. 

The new machines were a 42-in. Bullard Vertical 
Turret Lathe and a wheel press. This press was a con- 
ventional car wheel press which with some alterations 
and the addition of a special resistance member to per- 
mit pressing off the wheels without disturbing the axle 
gear. Press was installed in a vertical position which 
placed the upper tension member back of the vertical 
center line and permits handling the wheel and axle 
assemblies into press with overhead hoists. 

Wheel tread turning is handled on a car wheel lathe 
and the treads may be ground after turning. 


Removing Bearing Races 


A special induction heater is used to remove and 

: и apply journal bearing inner races. Heading time with 

Air-powered portable tool for removing the this heater is only 23 seconds and heating is uniform 
shoulder from Diesel-engine cylinder liners { : д : 

or the entire length and circumference of the bearing 

race. One of the photographs illustrates this heating 

device in place for removal of an inner race and an- 

other shows a pneumatic tired carriage used to trans- 

port the wheel and traction motor assemblies from 

Diesel shop to the wheel shop. Carriage will accom- 


Power wrench with torque wrench for accurate and 
correct tightening of nuts—The bracket, with short 
footboard, permits working on upper engine deck 


Induction heater for removal and application of 
inner races of journal bearings—Time, 25 sec. 


tation in the cylinder around the centering device. This 
tool saves time in the actual machining or grinding 
operation, plus the savings in handling the liner in 
and out of engine and on to machine. No expensive 
critical machine tools are tied up in doing this work. 
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modate two pairs of mounted wheels or a traction mo- 
tor wheel assembly. 

The Central of Georgia Railway is maintaining a 
fleet of Diesel locomotives on a progressive mainte- 
nance schedule set up on a mileage basis. Accurate 
and complete records are kept for each locomotive. 

Routine reclamation work on that road consists of 
(1) reboring cylinder liners and honing for good fin- 
ish; (2) armature shafts, fan shafts and other similar 
parts are restored by metal spraying and remachining 
to original dimensions; (3) Valves are reclaimed by 
building up with Stellite No. 12 rod and grinding; 
(4) traction motor suspension bearings are restored 
by counter-boring the bearing at the inside ends for 
the clearance. These bearings can also be reclaimed 
when the face has become worn to the extent of ex- 
cessive lateral. The method is to rivet a steel plate to 
the back of the collar and the face of the bearing is 
then machined to bring the collar thickness and lat- 
eral back to standard. 


Special Hand Tools 


Special hand tools such as torque and power 
wrenches are a necessity in the proper maintenance 


of Diesel engines. With special tools such as these 
it has been found that relatively unskilled men are 
able to turn out satisfactory workmanship on this 
equipment. 
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motive shops, Louisville & Nashville; C. N. Rector, 
pono engineer, Chicago & North Western; E. J. 

elly, supervisor of tools, Atchison, Topeka & Santa 
Fe; John A. Warren, Apex Machine Tool Co.; W. P. 
Sullivan, supervisor Diesel equipment, Missouri Pa- 
cific; J. I. Stewart, chairman, Machine and Tool Com- 
mittee, New York Central System; W. A. Hotzfield, 
assistant to mechanical superintendent, Diesel and 
Electric Power, Chicago, Milwaukee, St. Paul & Pa- 
cific; Frank Hoffelt, Diesel foreman, St. Louis-San 
Francisco, and J. L. Robson, superintendent motive 
power and Diesel equipment, Great Northern. 


Questions and Answers 


The question and answer department 
is included for the benefit of those 
who may desire assistance on problems 
involving matters pertaining to the 
operation or maintenance of air brakes, 
Diesel-electric locomotives, steam 
locomotive boilers or steam locomo- 
tive practice. Any inquiry should bear 
the name and address of the writer, 
whose identity will not be disclosed 
unless special permission is given to 
do so. Anonymous communications 
will not be considered. Inquiries ad- 
dressed to this publication will be 
referred to the source from which an 
authoritative answer can be secured. 


Steam Locomotive Boilers 
By George M. Davies 


Patch for 
Cracked Shell Plate 


Q.—Please illustrate a typical patch for reinforcing 


« crack in the shell plate at the connection with the 


top of the throat sheet, the crack extending out of the 
corner of the plate where the shell is cut away for the 
throat sheet connection.—R.E.V. 

A.—The accompanying drawing illustrates a typi- 
cal boiler patch for reinforcing a crack in the shell 
extending out of the corner of the shell plate where 
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same is cut away for the throat sheet connection. 
The shell plate is reinforced by applying a diamond- 
shaped patch using the original throat seam rivets 
and extending the patch into the shell course to pro- 
vide the necessary reinforcement. 
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Section Through Patch 


The above illustration appeared 
incorrectly in the January issue 
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Efficiency of Shell Seams 


Q.—W hat efficiency is permitted for the longitudinal 
seam of a welded locomotive boiler shell?—F.E.D. 

A.—The joint efficiency of a welded longitudinal 
seam of a locomotive boiler shell is taken as 90 per 
cent of the lowest tensile strength of the plate, when 
determining the maximum allowable working pres- 
sure based on the strength of the weakest course, 
computed from the thickness of the plate, the tensile 
strength stamped thereon, the efficiency of the longi- 
tudinal joint, the inside diameter of the course, and 
the factor of safety, provided that the fusion welding 
is in accordance with the requirements for material, 
design, test and stress relieving as provided in the 
A.S.M.E. Code for Boilers of Locomotives. 


Tolerances For Reaming Holes 


Q.—W hen laying out and drilling holes in the flat 
plates of boiler sheets, longitudinal seams and firebox 
plates, what tolerances are used to allow for reaming 
out the holes after the sheets are rolled and as- 
sembled?—E. C. R. 

A.—In order to have rivet holes true when the 
plates are assembled, the actual diameter required 
to receive the rivet is obtained by reaming or re- 
drilling the holes after the parts are assembled. 
The drilled diameters or rivet holes which have been 
found to assure true holes when reamed or re- 
drilled are as follows: 

Drilled holes in longitudinal seams and welt strips 
equal diameter or rivet before driving minus 94, in. 
All circumferential seams (except roof to ring and 
ring to throat) under steam pressure equal diameter 
of rivet minus 4% in. Roof to ring and backhead, 
ring to throat, and front tube sheet equal diameter 
of rivet minus #6 in. Rivet holes in rings for 
angles and liners equal diameter of rivet minus l& 
in. All brace feet, supports, and roof sheet liners 
holes equal diameter of rivet before driving. 

Crown sheet rivet holes, equal diameter of rivet 
minus 4g in. Roof, backhead, throat sheet, and 
firebox ring rivet holes equal diameter of rivet 
minus l4 in. 

Where the rivet hole drilling allowance is 3 in. 
smaller (except crown sheet) than the rivet diam- 
eler, the plate connection is to a flanged plate. 
which has punched rivet holes instead of drilled 
holes. 

Having more metal to cut on account of a greater 
minus allowance, below the rivet diameter for longi- 
tudinal seam rivet holes, these holes are redrilled 
lo the correct rivet-driving diameter instead of 
reamed. 

Smokebox circumferential seam; punch rivet holes 
equal diameter of rivet before driving. Longitudinal 
seam and front ring rivet holes equal diameter of 
rivet plus !4, in. 


Seal Welding in Fireboxes 


Q.—It has been our practice to seal weld the edges 
of the firebox sheets at the corners of the firebox ring, 
extending the weld around the corners of the ring and 
also along the edges of the plates for a distance of 12 
to 15 inches above the ring. Is it permissible to seal 
weld the edge of the sheets to the firebox ring along 
the sides, front and back, where difficulty is exneri- 
enced in caulking the sheets to the ring? —M.I.V. 
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A.—The rivets in the firebox ring should not be 
spaced in excess of good caulking practice making it 
necessary to resort to seal welding to obtain a tight 
joint. 

The A.S.M.E. Code for locomotive boilers permits 
welding of the firebox ring as follows:—“Any crevices 
between the mud ring and the sheets of a locomotive 
boiler may be made tight by seal welding when the 
mud ring is secured by riveting.” 


Steam Locomotive Practice 
By George M. Davies 


Capacity of Bearing 


Q.—In considering capacities of roller bearing 
versus friction bearing tender truck boxes, are roller 
bearing journals permitted to carry a greater load 
ae AE friction bearing journal of the same sise? 


A.—The A.A.R. Manual of Standard and Recom- 
mended Practices gives the following load rating for 
passenger car axles, based on journal size, irrespec- 
tive of whether friction or roller bearing truck boxes 
are used. 


A.A.R. axle Size of Journal Capacity for axles for normal 
designation (in) maximum operating speeds 
of approximately 
Up to and includ- 86 to 100 
ing 85 m.p.h. m.p.h. 
аЬ.) (Б) 
‚ А 3% by 7 12,500 12,000 
B 4% by 8 20,500 19,000 
C 5 by 9 27,000 25,500 
р 5% Ьу 10 34,000 32,000 
Е 6 by 11 42,500 40,000 
F 6% by 12 51,000 48,000 


Working Load 
of Locomotive Springs 

Q.—In computing locomotive springs, how is the 
working load of the spring obtained? —R.K.V. 

A.—The working load of the spring is the static 
load (load on wheels at rails after the actual weight 
of the parts constituting dead load, such as wheels, 
axles, boxes, etc. has been deducted.) 

The general practices for: 

(a) Driving springs. Use calculated static load 
plus 500 to 1,000 lb., or about five per cent. 

(b) Engine truck springs. Elliptic—Use calculated 
static load plus 10 to 20 per cent as follows: 

38-in. length centers and under 10 per cent 

40-in. to 48-in. length centers and under 15 per cent 

50-in. length centers and over 20 per cent 

Total deflection on four-wheel trucks should not be 
less than that of the driving springs on the same en- 
gine, when transverse centers of truck and driving 
springs are equal or approximately equal. 

Helical—Use calculated static load plus 5 per cent 
to 15 per cent, preferably 15 per cent. 

(c) Underhung driving springs. For passenger en- 
gines, use calculated static load plus 20 per cent. 

(d) Trailing springs. Elliptic—Use calculated static 
load plus 10 to 20 per cent. 

Helical: Use calculated static load plus 15 to 20 
per cent. 
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(e) Tender springs. Use calculated static load . 


taken with maximum load of coal and water. 


Types of Screw Threads 


Q.—Much importance is being placed on the class 
of thread fit to be used on the various nuts and bolts 
on the locomotive. Please explain where the various 
classes of fits are intended to be used.—M.F.R. 

A.—The National Screw Thread Commission, and 
the American Institute of Bolt, Nut and Rivet Manu- 
facturers make the following recommendations in 
connection with the use of the three classes of thread 
fits as follows: 

Class 1—The Class 1 fit is recommended only for 
screw thread work where clearance between mating 
parts is essential for rapid assembly and where shake 
or play is not objectionable. 

ass 2— The Class 2 represents a high quality of 
commercial screw thread product and is recommend- 
ed for the bulk of interchangeable screw thread work. 

Class 3—Class 3 represents an exceptionally high 
grade of threaded product and is recommended only 
in cases where the high cost of precision tools and 
continual checking of tools and product is warranted. 


Self-Cleaning Ash Pans 


Q.—Do the I. С. C. rules require that the ash pans 
be self-cleaning, in that when the pper doors are 
opened all ashes contained in the pan will fall to 
the ground? —9M.I.D. 

A.—The I. C. C. Bureau of Locomotive Inspection, 
Laws, Rules and Instructions for Inspection and Test- 
ing of Steam Locomotives and Tenders provide that: 

(a) Ash pans shall be securely supported and main- 
tained in safe and suitable condition for service. 

(b) Locomotives built after January 1, 1916, shall 
have ashpans supported from mud rings or frames. 
Locomotives built prior to that date which do not have 
ash pans supported from mud rings or frames shall 
be changed when locomotive receives new firebox. 

(c) The operating mechanism of all ash pans shall 
be so arranged that it may be safely operated and 
maintained in safe and suitable condition for service. 

(d) No part of ash pan shall be less than 2% in. 
above the rail. 

There are no provisions in the rules requiring that 
the ash pans be self-cleaning, although wherever pos- 
sible a self-cleaning ash pan is desirable. On moden 
locomotives with wide fireboxes and four-wheel trail- 
ing trucks it is difficult to obtain sufficient slope to the 
adi pan side sheets to have the ash pan self-cleaning, 
particularly where pockets are required over the trail 
ing truck wheels, under these conditions ash pan 
flushers are applied to clean off the slope sheets after 
the hoppers have been opened. 


Schedule 
24RL Air Brakes 


INDEPENDENT BRAKE VALVE OPERATION— 
APPLICATION 
878-Q.—How is the independent application ob- 
tained? A.—By moving the brake valve handle to the 
right. The further the movement the greater the pres- 
sure obtained in the brake cylinders. 
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879-Q.—What takes place when the brake valve han- 
dle is moved toward the right? A.—The cam on 
shaft 11 moves pusher 68 and attached lever 67, the 
ends of which are positioned on the inlet and exhaust 
valves. Spring pressure plus air pressure, acting to 
hold the exhaust valve closed, is stronger than the 
spring pressure holding the exhaust valve open; 
Теа the first movement of the cam to move 
the floating lever causes the exhaust valve to close, 
cutting off brake valve exhaust to the atmosphere, At. 

880-Q.—What results from further movement of 
the brake valve handle? A.—Further movement to 
the right causes additional movement of the lever. 
which now fulcrums on the exhaust valve and opens 
the inlet valve. 

881-Q.—With the inlet valve open, what action takes 
place? A.—Main reservoir pressure from passage 
30 flows into chamber B of the brake valve, past un- 
seated inlet valve to passages 20 and 44 to the Rotair 
valve. The Rotair valve rotary connects passage 44 
to the application and release pipe 20, and to the 
D-24. control valve. 

882-Q.—What takes place at the control valve? 
A.—The air flows through passage 20 to the lower 
face of check valve 252c. The check valve is moved 
upward to seat upper check valve 252b. 

883-0.— hat does seating the check valve 252b 
accomplish? A.—The displacement reservoir and au- 
tomatic application passage 36 are sealed off 

884-Q.—W hat does unseating lower check valve 252c 
accomplish? A.— Passage 16 is uncovered, allowing 
the flow of air to the relay valve to develop brake 
cylinder pressure. 


INDEPENDENT BRAKE RELEASE 
885-Q.—What takes place as the brake valve handle 
is moved toward release position? A Тһе cam on 
the shaft moves away from the floating lever stem of 
the self-lapping unit. 

886-Q.—W hat happens then. A.—The lever then 
pivots on the closed inlet valve, and the exhaust valve 
spring moves the exhaust valve away from its seat, 
allowing application and release pipe air to flow 
through the brake valve to atmosphere “At”. 

887-Q.—W hat takes place if the brake valve handle 
is moved only part way toward release position? A — 
Application and release pipe air in brake valve cham- 
ber B and acting on the piston type exhaust valve 
seat, will be partially reduced. 

888-0.— hat action then takes place? — A.——The 
regulating spring will move the seat into contact with 
the exhaust valve and prevent further flow of air from 
the application and release pipe. 

889-Q.— With the brake valve handle in release 
position, what takes place? A.—The cam on the han- 
dle shaft is moved away from the floating lever and 
the exhaust valve spring holds its valve open to vent 
all air pressure from the application and release pipe. 

890-Q.—Describe the operation at the D-24 Con- 
trol Valve. A.—The flow of application and release 
air in independent release is the reverse of that in 
independent application. 

891-Q.—W hat takes place at the relay valve? A — 
With the independent brake valve handle returned to 
release position, the air is exhausted from the relay 
valve, giving a complete release of brake cylinder air. 
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CAR INSPECTION AND REPAIR 


Testing Brakes on Long Trains* 


W iru the introduction of the AB brake it became 
possible to control and handle longer trains until 
today trains of 150 cars are common. With these long 
trains, it is essential that they be properly tested, made 
up, and handled in the yards. The majority of air 
brake road failures are caused by stuck brakes and 
undesired emergencies. It has been found that care- 
less, insufficient or improper assembly and testing of 
trains at terminals or inspection points is the pri- 
mary cause of these undesired emergencies and stuck 
brakes on trains enroute. 

Let us consider first the matter of train make-up. 
With the long trains that are being hauled today, many 
yards are not long enough to permit assembling the 
trains on one track and yard-testing it as a single unit. 
A typical condition is to make up the train in three 
sections of 50 cars or less and test these sections sep- 
arately. The road locomotive is then coupled to one 
section, doubles over onto the second section and the 
rear end is put on with a drill engine. The most seri- 
out condition that arises when this method is used is 
the possibility of overcharging the rear section of the 
train. I have often been asked how the rear of a train 
can be overcharged if the switcher carries the same 
pressure as the road locomotive, and a full service re- 
duction is made. 

The accompanying table shows the gradient when 
the locomotive is in control. If cars are switched on 
the rear end, the last car is charged to same pressure 
as the first car. Even though a full service reduction is 
made by the engineman for a road test, the emergency 
reservoir on the last car of a 150 car train is reduced 
only 4 lb. and a 100 car train about 5 lb. To take an 
extreme example—80 lb. brake pipe pressure 150 cars, 
7 lb. uniform leakage, last 20 cars switched on at 80 lb. 
and one full service reduction made, the pressure in 
the emergency reservoir of the last car would be about 
75 lb. The brake pipe and auxiliary reservoir pressure 
on this car would be 6915 lb. The over-charge in the 
emergency reservoir, is therefore, 514 lb. It is then 
possible for this emergency reservoir air to leak past 
the service graduating valve into the auxiliary side of 
the service piston and cause the brakes to creep on. 
This has been known to happen over an hour after 
leaving the terminal. The means of preventing this 
overcharged condition is obvious. A differential of at 
least 5 lb.—preferably 10 Ib.—between switcher and 
yard line pressures and road locomotive feed valve 
settings has been found to minimize the possibility of 
^ * Abstract of a paper presented at a mecting к! the Eastern Car Fore- 


men’s Association, New York, November 18, 194 
+ Engineer, Westinghouse Air Brake Company. 
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By С. E. Carotherst 


BRAKE PIPE GRADIENT—UNIFORM LEAKAGE— 
BRAKE PIPE PRESSURE 80 LB. 


No. of Cars 3 1. leakage 5 Ib. leakage 7 Ib. leakage 
100 1% 3% 4% 
125 34 514 7% 
150 5 7% 10% 


this type of overcharge. This is now being done by sev- 
eral railroads. One road is carrying a normal road 
locomotive feed valve setting of 70 lb. and a switching 
locomotive setting of 65 lb. Another is using 80 lb. 
normal road locomotive feed valve pressure and a set- 
ting of 70 lb. on switchers. 

So much for pressures and train make-up. The test- 
ing and inspection of the train, or sections of the train, 
is also of great importance. Leakage, of course, should 
be reduced to a minimum. Five pounds per minute 
leakage is considered a maximum and 2 or 3 lb. can 
be obtained without too much effort. I have talked to 
yard inspectors who thought that when a train was 
made up in several sections the leakage of each sec- 
tion should be so low that when the sections were made 
up into a train, the accumulated leakage would not ex- 
ceed 5 Ib. I mean by this that if maximum leakage 
permitted was 5 lb., and two sections were involved, 
they thought each section had to be less than 2% 1b. 
Of course this is not true. When two or more sections 
having 215 Ib. leakage are put together the total brake 
pipe leakage will still be 22% lb. Inspectors should be 
instructed to avoid trying to bring leakage in some 
sections down to 1 or 11% Ib. with the result that they 
do not have enough time to test the last section. It 
would be much better to test all sections and have 
leakage an average 3 lb. per minute. 


Leakage on Long Trains 


Why is it so much more important to keep leakage 
down on long trains than on short ones? The explana- 
tion is that when a brake pipe becomes longer (there 
is about 115 miles of brake pipe in a 150-car train) 
it becomes increasingly difficult to force the air from 
the locomotive to the last car. The friction of the air 
on the sides of the pipe reduces the head and acts much 
as if the pipe were a series of orifices. Even if a brake 
pipe had minimum leakage on a 150-car train, the pres- 
sure on the caboose gage would be somewhat lower 
than the locomotive gage reading. This differential is 
known as gradient. Gradient rapidly increases with 
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leakage. The difference between the locomotive gage 
and caboose gage, or gradient, on 100 cars is 134 lb. 
with 3 lb. leakage. If this train were increased to 125 
cars with the same 3 lb. leakage, the gradient would 
be 314 lb. On 150 cars this gradient is 5 lb. That is a 
pretty fair train, but remember, on 150 cars, if we in- 
crease leakage from 3 lb. to 7 1b., the gradient goes 
Írom 5 lb. to 1015 Ib. Where this excessive gradient 
exists, when a reduction is initiated on the road, a fast 
rate of runaway of brake pipe air will occur which 
may cause undue run-in of slack and a difficult train 
to hauls There may also be a point in the train 
where the runaway plus the service reduction will add 
up to approach an emergency rate and a possible un- 
desired emergency might occur. 

We have now covered two important items in 
train preparation: (1) The prevention of overcharge 
by proper control of pressures if train is made up in 
sections, and (2) The effects of gradient and its con- 
trol by reduction of brake pipe leakage. 

Another important item to test for is the assurance 
that all brakes apply and release properly. 

The ordinary yard testing device now in use should 
consist of a 34-in. cock, a 3-in. cock with a standard 
H-6 brake valve orifice (14-in.) and a test gage. If 
smaller than a standard brake valve orifice is used, 
valves that might go to emergency when reduction is 
made at a service rate could give no trouble if re- 
duction was made at a lesser rate through a smaller 
orifice such as the 1⁄4 in. drill pet cock in common use. 
In using this device the following procedure should be 
followed as nearly as possible: (1) Charge train or 
section; (2) Work train for leaks (this can be done 
after train is partially charged if pressed for time) ; 
(3) Make 15 1Ь. service reduction, lap and check brake 
pipe leakage. Walk for application; (4) Increase re- 
duction to full service if M akage has not already ac- 
complished this, and release; (5) Walk train for 
release. 

This device will enable the inspector properly to 
test for everything except system leakage and a release 
that is ton arabls to that obtained on the rear of a 
long train. There is a device available which will test 
for system leakage and can be set to give a release to 
any length of train section from 10 to 100 cars that 
will be as severe as if this section were placed on the 
rear of a 100-car train. This device is known as the 
system leakage testing device and is similar to the 
single car test device in appearance. It consists of a 
rotary valve controlled by a conventional type handle, 
a variable orifice rotary valve calibrated for train 
lengths of from 10 to 100 cars, and a duplex gage with 
readings for feed valve and brake pipe pressures. The 
operating handle has four positions: (1) Quick charge: 
At the extreme right, in which the yard supply is al- 
lowed to flow to the brake pipe at a restricted rate; 
(2) Slow charge: Flow is by-passed to the variable 
orifice rotary which restricts the flow in accordance 
with the train length as set by the dial; (3) Lap: АП 
ports blanked; (4) Application: Brake pipe pressure 
reduced through standard exhaust fitting. 

After trying several methods of testing a train or 
section with the system leakage testing device the 
following sequence was decided upon: 

1.—Blow yard line and hose (a) couple test device 
to train; (b) set dial to number of cars on track. Dial 
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каш to Бе equal to or less than cars on track; (c) 
place handle of tc«t device in No. 1 position and charge 
section to 70 lb. and (d) work train for leaks and 
correct same. 

2.— Place handle of test device in No. 4 position 
and reduce brake pipe pressure 10 lb. (a) Return han- 
dle slowly to No. 3 position (lap) and hold in this 
position br a few seconds to allow air to balance in 
train; (b) place handle in No. 2 position, which is 
slow release; (c) after the gage shows an increase of 
3 lb. brake pipe pressure, walk train for release on each 
car. Cars in which the brake fails to release are to be 
set out. 

3.— Check system, leakage, while handle of test de- 
vice is in No. 2 position. (a) The gage differential is 
the system leakage; (b) a differential of 4 Ib. is con- 
sidered to be the limit. 

4.—After signal from inspectors that brakes have 
released, place handle of test device in No. 1 position 
and re-charge brake pipe to 70 lb. 

5.—Place handle of test device in No. 4 position 
and make a 15 lb. brake pipe reduction. (a) Return 
handle of test device to No. 3 position which is Lap; 
(b) check brake pipe leakage and (c) walk train for 
brake application on each car. 

6.—Remove testing device and couple on yard line 
to maintain charge. 

By following this sequence it was found that the 
time necessary for testing a section was not materially 
increased over that previously used. It also gave a 
check on system leakage which was previously un- 
known. 

System leakage is the leakage throughout the entire 
brake system and not just the brake pipe. It can only 
be tested for in release position and is actually the 
leakage which must be maintained against by the 
locomotive. It is possible to have a train which has 
low brake pipe leakage but a high gradient due to 
broken reservoir pipes, etc., which are lapped off when 
brake pipe leakage test is made. System leakage is the 
differential between the feed valve setting and the 
brake pipe pressure. The brake pipe connection is on 
the train side of the orifice which is sized for proper 
number of cars being tested. A point is reached where 
air cannot be forced through this orifice any faster 
than leakage takes it away. After this point is reached, 
a further increase in brake pipe pressure in the slow 
charge position is impossible. This differential should 
not exceed 5 Ib. or approximately .25 cu. ft. per car 
per min. If all this leakage were in the brake pipe, it 
would be equivalent to about 7 lb. per minute. I men- 
tioned 4 Ib. differential as a maximum on the test as 
this is equivalent to about 5 lb. brake pipe leakage. 
The 5 lb. figure is generally used by the railroads as 
maximum permissible brake pipe leakage. 

Going back to the sequence of tests, the release was 
made from a 10 Ib. application and at a slow rate. Tests 
showed that this rate generally did not exceed 2 lb. 
per min. increase in brake pipe pressure. This slow in- 
crease in brake pipe pressure nearly duplicated the 
rate of increase in brake pipe pressure on the caboose 
of 115- to 120-car trains. This was proved by riding 
several trains with a recording gage attached to the 
end of the brake pipe in the caboose. Sections which 
were previously tested with the standard device hav- 
ing a %-in. cut-out cock often had cars in them on 
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A RECORD OF FAILURES FOR 70 DAYS 


Number of AB brakes failed to release ................. ce goa Бу 
Number of AB-4-12 brakes failed to release ............ э аз Але; 1 
Number of K brakes failed to release ................................ 51 
Number of К brakes failed to apply .......... 5 eesotsas 1 
Total number of brakes condemned .................................. 104 


Results of tests with the A.A.R. single car-testing device: 
Passed ӨП. tests: а оооло OPNS кзз. 4 
Passed all tests after brake pipe leakage was reduced ............ 6 
Passed all tests after piston travel was adjusted ..... (xU RAUS Ж 
Passed all tests after brake cylinder piston binding was eliminated 

(AB; brakes) ава onec etras Messe ete t eio huc idus 
Brake cylinder piston push rod bent (AB brakes) .. 
Brake cylinder piston broken (AB brake) ...... 
Brake cylinder tube cracked (К brake) ............. 
Retaining valve exhaust plugged (AB valve) .. 
Blow at quick service exhaust (AB) ................ 
Failed to release (AB brakes) .. күүгө 
Failed to release (K brakes) . .......... 
Failed to apply (K brakes) .. 


which the brakes would release readily in a 50-car sec- 
tion with the 34-in. cut-out cock in full open position 
but some of these same cars would not release toward 
the end of a long freight train where the build-up was 
at a rate of only 2]b. per minute. 

Although the failures between AB brakes and Type 
K brakes are rather evenly divided, there are approxi- 
mately four times as many AB valves now in service 
as there are K brakes which would indicate that the 
percentage of failures with K brakes is far higher than 
with the AB. 

You may think that 104 cars set out was an exces- 
sive number, but two points should be emphasized: 
All but four cars failed single car testing device and, 
therefore, should not be in service. Owners could be 
billed for repair of these cars; (2) Over 40,000 cars 
were dispatched during this period from this terminal. 
Those cars set out amounted to only one out of every 
600 cars tested. 

The real proof of the value of this device is the fact 
that during the 70-day period only one case of stuck 
brakes and no undesired emergencies were reported 
on trains out of that terminal. Prior to the installation 
of the system, leakage testing device, failures of this 
type on trains originating at this terminal averaged 
about three a week. This would tend to prove that use 
of this device is well worth the cost, time and effort. 


Train Preparation 


The final thing that should be considered in pre- 
paring a train is the proper repair of pipe leaks. Some 
inspectors, in an endeavor to reduce brake pipe leak- 
age, repair pipes that are broken inside Wabcotite fit- 
tings by inserting a piece of hose gasket, tape, string 
or some similar material under the nut and tightening 
it. In most cases this will temporarily stop the leak 
long enough to test the train and this is about all. In 
order to make available to the railroads a means of 
repairing pipe breaks at the fitting which would be 
nearly as permanent as the original installation, the 
air brake companies, about two years ago, introduced 
the Wabcogrip fittings, which consist of a new nut and 
rubber seal and the standard Wabcotite flange fitting. 

When a broken pipe is detected at the fitting, the old 
Wabcotite nut is removed and the new nut and seal 
applied to the pipe and tightened. However, service 
experience has shown that in order to insure uniform- 
ity of use and to avoid difficulties with pipes installed 
with Wabcogrip fitting parts, the manufacturer's in- 
structions must be followed. 
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[Mr. Carothers included in his paper a discussion 
of the ABLC brake which is not included here, having 
been previously covered in detail in an article which 
appeared in Railway Mechanical Engineer for March, 
1949, page 124.—E»rron] 

In conclusion, I would like briefly to review the 
salient points of yard testing: 

1—Watch make-up of sections for over-charge. A 
5 or 10-lb. higher feed valve setting on road power 
than on yard lines and switch engines should be 
considered. 

2—Keep leakage to a minimum, especially on long 
trains. 

3—Make sure yard testing device is standard and 
that application is made at a service rate. 

If these points are adhered to, you will be surprised 
at the results. Although the use of the system leakage 
testing device may seem complicated at first, its opera- 
tion is quite simple and it does prepare a train in such 
a manner that stuck brakes become a rarity even under 
rather unfavorable manipulation. 

There are few places where so much can be gained 
for the railroad with so little effort expended as in 
proper procedure and supervision of yard testing. 


Draft Gear Repairs 


The heavy pneumatic press, illustrated, is used at 
the San Bernardino, Calif., shops of the Atchison, 
Topeka & Santa Fe in conjunction with draft gear 
repairs, in particular, although it is well adapted to 
handle many other heavy pressing operations. The 
press is shown resting on the ground in one view 
giving a good idea of its complete general con- 


How the draft gear press is installed in 
the shop floor for convenient operation 
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Heavy pneumatic press designed 
for use in repairing draft gears 


struction and the other set in the shop floor at the 
point where draft gears are assembled. 

The press consists of two 12-in. channel spaced 
28 in. apart and tied together at the top and bottom 
by heavy channel sections rigidly riveted together. A 
20-in. air cylinder is mounted vertically between the 
channels and rigidly bolted to them, the upper end 
of the piston rod being connected to a horizontal 
plate which is guided and moves up and down be- 
tween the vertical channels, as air pressure is applied 
to or released from the cylinder. 

The press has a free working height of 35 in. for 
all types of draft gears, using suitable adapter 
blocks. It is used in dismantling and rebuilding 
draft gears. By taking pressure off the retaining 
bolt, this bolt may be cut off, or removed with a 
socket wrench if there is no burr. 

The draft gear parts are inspected, gauged and 
renewed if necessary. All parts are then reassembled, 
pressure applied in the press and the new retaining 
bolt easily put in place. After each gear is thus 
rebuilt and adjusted to the proper height. it is 
blocked down %% in. for easy application in the 
coupler yoke. 

Referring to the view showing a draft gear being 
assembled in the press, it will be noted that the steel 
block or head which transmits pressure to the draft 
gear at the top is cut away and hollowed, thus 
giving access to the retainer bolt and nut. 
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Repairing Preco 
Circulating Fans 


Preco air-circulating fans used in refrigerator cars 
are repaired at one large western railway shop in a 
separate room equipped with an assembly bench, 
vise, electric drill, parts racks, etc., also a convenient 
and efficient test set-up on an adjoining bench, as 
shown in the two illustrations. 

All parts of the air-circulating fans and drive 
assemblies are removed from refrigerator cars at 
general overhaul and taken to the repair room where 
they are dismantled, thoroughly cleaned, broken or 
worn parts renewed and the fans reassembled. 

In the drive-assembly units, bearings are some- 
times found frozen and shieves worn or broken. 
These are removed and replaced, also drive wheels, 
lift and support grommet rubbers, bearing cups, etc. 

New bearings and brackets are generally required 
for the blower assembly which may have broken fan 
segments and a bent shaft. In the latter case the 
shaft is straightened and lined up in the new 
bearings. 

After assembly of the blower unit, it is mounted 
on the bench shown, with V-belt drive from a 94-hp. 
electric motor. The unit is operated for 20 min. at 


Repaired Preco blower assembly 
being "'run-in" at the test bench 
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2,100 r.p.m. to make sure the rotating unit is in 
correct balance to minimize vibration and the bear- 
ings are in proper alinement. 

In this way, it is positively known that the Preco 
air-circulating fan drive and blower unit are in good 
working condition before application to the refrig- 
erator car. 


Cleaning Freight 
Car Interiors 


Car department forces at the Finley shop yard of 
the Southern at Birmingham, Ala., are using what they 
believe to be the first freight car washer of its kind in 
regular daily use. With it they are performing work 
just the opposite to that done with the more familiar 
car washers in use for cleaning the exteriors of pas- 
senger cars and Diesel locomotives. This washer is 
used to get the interiors of box cars in an absolutely 
clean condition for the loading of the many commod- 
ities requiring Class-A cars, of which every railroad 
seems to have a constant need. 

Cars sent to the wash rack are shifted onto a track 
which has a slight incline leading to the washing loca- 
tion. As the cars enter this track, workmen clear ош 
all loose debris, trash and dunnage that may have been 
left in the cars. All protruding nails and wire strap- 
ping are removed and the car floors are swept. Only 
after this work has been done are the cars allowed 10 
roll down the track to the point where the car interiors 
will be washed thoroughly with a mixture of steam, 
water and a detergent. 

The inside rail, at the washing location, is slightly 
lower than the outside rail to allow drainage of all 
water from the car. There is a concrete platform at 
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this point, also slightly inclined, which allows water to 
run off into a drainage pit. 

The operation requires the services of two men. 
One, inside the car, directs the spray from a high- 
pressure cleaning jet over the walls and floor (the roof 
also when necessary ) until all removable traces of dirt 
or soil from previous loadings in the car have been re- 
moved. А workman on the wash rack platform tends 
controls which regulate the flow of water, steam and 
detergent into the mixing tank from which the clean- 
ing mixture is fed to the high-pressure jet. 

The capacity of the car washer is 20 to 24 cars in an 
eight-hour period. Similar installations are now being 
made by the Southern at Columbia, South Carolina, 
and Spencer, N. C. 


Workman spraying car in- 
terior with high-pressure jet 


The car cleaning installation 
is shown at left with a close- 
up of the controls for water, 
stream and detergent above 
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Maintenance of Vapor 
Steam Heating Equipment* 


Q.—Cars on the Milwaukee have a long line for one 
regulator ; the whole length of the car plus about 12 ft. 
It gives a lot of trouble waterlogging. Should we have 
two regulators instead of one? 

A.— One thing that could be your trouble is that 
the No. 1671 valve is placed at the aisle and you 
feed about 4 ft. over to an No. 881 ell (which is 
the elbow for unit fin radiation), and from there 
down the entire length of car. The No. 881 ell was 
designed as a slip joint ell in the inner tube and to 
be placed at the far end of radiation away from the 
valve. Yours is just the opposite—steam feeding in 
the inner tube would short circuit out this slip joint 
and back to the return loop leaving the long radiation 
waterlogged and cold. 


Q.—There seems to be corrosion on the seats from 
solder flux and it seems that every car bought has that 
condition,—a green corrosion around the seat of the 
valves. Cleaning the system thoroughly eliminates the 
trouble. 

A.—It is difficult to get people to flush the heating 
system thoroughly after it has been put together. 
This flushing should be done with some solution that 
counteracts the acids. 


Q.—Some cars have the No. 920 retarder on the 
end of the overhead radiator. Some have it under the 
car. Which is the proper installation? 

A.—Less trouble is experienced by leaving out the 
retarder in the overhead return entirely. The only 
time you would get a steam blow from the drain tube 
would be if the valve was placed in the manual “оп” 
position. 


Q.—W hat makes the pressure valve hum? 

A.—The main thing is water. Where a pocket is 
formed ahead of a No. 244 or No. 955, or in the 
presence of extremely wet steam, a condition can be 
set up to produce a vibration or humming. Such 
pockets should be trapped and drained. Also after 
a valve has been in service a long time the dia- 
phragms have a tendency to take a "set," causing 
this condition. 


Q.—On the No. 155 trap, is there any right or pre- 
ferred length of nipple? 

A.—As far as we are concerned it doesn't make 
any difference. А nipple is generally used to get 
condensate down below any piece of equipment on 
the car before discharging it to the ground. This 
prevents accumulation of ice on generators, bat- 
tery boxes or other equipment. 


Q.—What is the maximum of radiation that could 
be handled by one regulator? 

A.—One regulator is designed with more than 
enough capacity to feed a whole car. Some suburban 
cars are heated this way. In this case the cars have 
high underneath frames; the regulator is located 
under this and feeds up to both sides, and from that 


* These questions and answers, continued from the January issue, were 
submitted following a talk at the November meeting of the Northwest 
rmen's Association by James E. Morris of Vapor Heating Corporation. 


FEBRUARY, 1950 


Ime = 


to a 1672 double feed valve located in the center of 
car, feeding to both ends simultaneously. The 1672 
has enough capacity to handle that. 


Train Line Welding 


A small, light, easily applied jig has been built at the 
Centralia, Ill., shops of the Illinois Central to hold sec- 
tions of train line together for joining by gas welding. 
The jig slips over the two parts to з joined and is 
held in place on the piping by two wedges which are 
tapped lightly into place with a hammer. Once set in 
place, the jig holds the two adjacent beveled edges 
of the train line snugly together in accurate alignment. 

The jig consists of-a clamp in which the two ends 
of the line to be welded are inserted, and two wedges 
which lock the entire assemblage in place. This holds 
the two ends of the line in rigid correct alignment, and 
butted together for welding. The wedges are attached 
to the clamp by link chains to keep the three parts 
together when not in use. 


Welding the train line together 
with the positioning clamp 


D i? m 
L) сано Wedge 


cM 1-reqvired 


Positioning clamp for welding the train line 
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NEW DEVICES 


Intercoolers 
For Air Compressors 


The Wilson Engineering Corporation, 122 
South Michigan ave., Chicago, has devel- 
oped interstage radiation assemblies using 
its integrally-cast directional-finned alu- 
minum elements fabricated to permit 
quick interchange, by the removal and re- 
placement of flange bolts only, for the 
Westinghouse 3CD, Gardner-Denver ADX 
and WXE air compressors. These inter- 
cooler assemblies are factory tested to 500 
lb. per sq. in. 

The accompanying drawing 201-G shows 
the assembly for the Gardner-Denver WXE 
compressor used on General Motors lo- 
comotives. The assemblies for other types 
of compressors are similarly fabricated to 
meet existing installations, with the same 
type application. The radiation is equiva- 
lent to 40 lineal feet of 1!5-in. pipe. Pipe 
and welding fittings are 2 in. To locate a 
pressure gauge or a safety valve, when de- 
sired, 94-in. plugs are incorporated at the 
tops of the elements. The total weight of 
the assembly is approximately 120 Ib. 

The intercoolers are designed to with- 
stand 500 lb. per sq. in., even though re- 
quired normally to meet pressures con- 
siderably less than those delivered for ul- 
timate consumption by the high pressure 
stage, because they are sometimes sub- 
jected to full delivery pressure by the 
sticking of valves. It is customary to pro- 
vide safety valves on the intercoolers to 
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take care of this possible condition, but 
the impact, when it occurs, can be so sud- 
den as to prevent complete release of pres- 
sure through the safety valve. 


Electric Tachometer 


A portable electric tachometer and cut- 
meter introduced by the Electric Tachom- 
eter Corporation, 2218 Vine street, Phila- 
delphia 3, Pa., assures accuracy of bet- 
ter than + % of one per cent of full 
scale value in measuring either surface 
speeds up to 5,000 ft. per min. or shaft 
speeds up to 25,000 r.p.m. Generating 
and indicating instruments are separate, 
and in many applications, such as in the 
measurement of motor speeds, it is prac- 
tical to mount the indicator permanently 
in some convenient, remote location. The 
standard cable connecting the generator 
and indicator may be lengthened to as 
тисһ as 500 ft. 

The tachometer is self-contained and 
requires no batteries or other external 
power source. It consists of a precision- 
built d.c. magneto generator that pro- 
duces a voltage directly proportional to 
the speed being measured, calibrated in 
conjunction with an easily-read laboratory 
type indicator having four overlapping 
speed ranges. 

Two styles of driving points, an exten- 
sion shaft, and cutmeter wheel assure easy 
application of the instrument to prac- 
tically any type of rotating equipment. 


Intercooler for Gardner-Denver Compressor 
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The entire assembly is housed in a con- 
venient quartered oak carrying case. 


Acid-Type 
Powdered Cleaner 


An inhibited cleaner which does not pro- 
mote corrosion has been developed pri- 
marily for cleaning the exteriors of 
painted railway passenger car coaches 
and Diesel and electric locomotives by 
the Pennsylvania Salt Mfg. Co., Phila- 
delphia, Pa. 

Marketed as Pennsalt Cleaner AC-19, 
it is composed of a blend of acid bases 
and surface-active agents; the mixture 
being essentially dustless and easily han- 
dled. It can be applied in the normal 
bucket and brush fashion followed by a 
good water rinse. 

The detergent is suitable for washing 
windows and is completely soluble in 
cold water. The product leaves по 
streakes of opalescence. 


General Purpose 
Vertical Boring Mill 


А wide range of general purpose vertical 
mills have been made available by King 
Machine Tool Division of American Steel 
Foundries, Cincinnati 29, Ohio. 

Ten sizes are in production including 
such popular models as 30, 36 and 42 in 
capacity single column mills and 52, 62 
72, 84, 100, 120 and 144 in. double columr 
boring mills. All of these units are ob. 
tainable in a variety of head combination: 
with or without the side head either in z 
standard design or with special variations 

Illustrated is the 42 in. model with z 
left-hand swivel ram head, right hanc 
swivel turret head and side head. Many 
improvements in this and the other unit: 
promote greater accuracy, easier opera 
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ANNOUNCEMENT) ы | 
Premier Boiler fired by Skelly 
Stoker. Capacity 1000 Ib. 


per hr. Pressure 100 psi. М 


In addition to Elesco products for steam and diesel - electric 
locomotives, we offer a complete line of boilers, fuel burning 
and related equipment for stationary and marine plants. 
This line provides for all conditions of steam pressure and 
temperature. у TIUS 


Steam Generator for Train 
- Heating and Stationary 
_ Applications: Capacities 
` 2300 Ib. - 3000 Ib. per hr. 
Pressure 275 psi. larger — 
capacities for industrial use . 


C- E Steam Generating Units are serving heating and 
power requirements in every branch of industry from small 
marine and manvfacturing plants to the largest utility 
power stations. 


Your inquiries are invited. 


E 


Steam Generating Unit 
(Type V E Boiler). Capacity 
1,000,000 Ib. per hr. 
Pressure 1800 psi. 
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VU Steom Generator fired 
by C-E Spreader Stoker, 
Capacity 100,000 Ib. per hr. 
Pressure 450 psi. 


THE 


МР ИШИП (0. 


Division of 


COMBUSTION ENGINEERING- 
SUPERHEATER, INC. 


Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK L X 

aM 

122 S. Michigan Ave., CHICAGO LA 
Montreal, Canado, THE SUPERHEATER COMPANY, Ltd. 


iuperheaters * Superheoter Pyrometers - Exhaust Steam Injectors * Steam Dryers - Feedwater Heaters * Steam Generators - 011 Separators - American Throttles 
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tion and longer service life. Heavier and 
more rigid construction, increased power, 
and a wider range of feeds and speeds 
make the vertical boring mills suited to the 
use of carbide cutting tools. 


Inert Gas-Shielded 
Metallic Arc Welding 


When the Air Reduction Sales Co., 60 
E. 42 st, New York 17, announced a 
year ago the development of the Air- 
comatic or inert gas-shielded metallic 
arc welding process for the welding of 
aluminum, there were hints that it would 
also be economically available for other 
metals. In the intervening year, the 
process has been successfully applied to 
the welding of chrome nickel or stain- 
less steels and aluminum bronzes. 

When applied to the welding of stain- 
less, this process has certain specific ad- 
vantages over the older and better known 
methods. For example, the filler metal 
is carried across the arc and deposited 
in the weld virtually without loss of 
alloying elements. : 

The Aircomatic process deposits more 
stainless steel at a given value of weld- 
ing current and hence minimizes heat 
effects in the base metal. The physical 
properties of the welded joint obtained 
equal and sometimes exceed those 
achieved by other methods. Superficially, 
the weld surface is without slag deposit 
and dull, but it grinds, buffs, and pol- 
ishes to any desired finish as easily as 
welds made by other methods. 

High welding speeds are obtainable. 
When using Ив-іп. wire, deposition rates 
in the down hand position of 15 Ib. per 
arc hour are possible. Joint designs in 
heavy plates can be modified to have 
only a small included angle with large 
savings in welding material and time. 
Because only a fine wire, 14(-іп in diam- 
eter, must reach to the bottom of the 
weld groove, the included angle may be 
reduced to 30 deg. The diameters of 
wire available are 0.035, 0.045 and Мв-їп. 
in AISI Types 310, 316 and 347. 


Induction Pinion Heater 


An induction heater for removing trac- 
tion motor pinions is now being manu- 
factured by the National Electric Coil 
Company, Columbus, Ohio. Use of the 
heater eliminates the high-tonnage pres- 
sures involved when pinions are re- 
moved by means of a mechanical puller. 
It also disposes of the shock to bear- 
ings which is caused by the “re-active 
kick" when a pinion breaks loose. When 
an induction heater is available, it is 
never necessary to use an acetylene torch 
to remove stubborn pinions. 

The operation of removing a pinion 
consists first of placing wedges between 
the pinion and the bearing housing and 
driving them up snug with a light 
hammer. The heater is then placed 
around the pinion, a ground clip is at- 
tached to a bolt head on the motor, 
and the power cable carrying the ground 
wire is excited from a 440-volt, 60-cycle 
power source. In less than two minutes 
sufficient internal heat is generated 
within the pinion, so that the pressure 
from the wedges will cause it to come 
off. Before heat is applied, the pinion 
is backed off and replaced one or two 
turns. This keeps the pinion from 
falling off when it breaks loose. The 
heater is insulated with A.LE.E. Class H 
materials to insure long life. It may be 
operated easily by one man. It causes 
heat to be generated by induction in the 
pinion. Due to skin-effect, this heat is 
generated largely in the periphery of 
the pinion and is conducted toward the 
center. The pinion comes off before the 
heat reaches the shaft. Maximum tem- 
peratures are well within safe limits. 

To rapidly induce heat in the pinion, 
it is essential to have a good magnetic 
coupling between the coil and the pinion. 
Coils in various sizes are available for 
all pinion diameters. The same plug and 


The heater complete with wedges, 
ground and power connections 


cable connection can be used with а 
coils. 


Universal Hydraulic 
Testing Machine 


Designed like larger Baldwin machine: 
with hydraulic loading unit separate from 
the indicating and control unit is the 
Model 60-H universal testing machine of 
60,000-Ib. capacity with two ranges re 
cently announced by The Baldwin Loco- 
motive Works, Philadelphia 42, Pa. 

A feature of the unit is its rigid, two 
column design which gives high accessi- 
bility in handling specimens and simpli- 
fies observations. Load is applied by an 
integrated piston and elevating cage con- 
sisting of the table, two uprights and 
upper gripping head, all of which have 
a б-іп. stroke. The lower gripping head 
is the upper member of a second, adjust- 
able cage including two long columns and 
lower crosshead supported by a vertical 
screw extending downward from the 
closed end of the hydraulic cylinder. 

A motor-drive for positioning the low- 
er gripping head within the loading cage, 
is also a new feature as standard equip- 


The heater applied to a traction motor with wedges behind the pinion 
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Along with Electro-Motive leadership 
in engineering and manufacture has come 
leadership in service through the first nation- 

wide organization of parts warehouses, repair shops 

and strategically located service engineers. That's 
one reason why General Motors locomotives are first 
choice in the fast-growing Diesel fleets of America’s 

leading railroads. 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 


ment. The motor-drive, including worm 
gear and nut on the adjusting screw, is 
mounted on the lower crosshead, giving a 
range of 17 in. at 10 in. per min. Loading 
controls giving infinitely variable speed 
between 0 and 2 in. per min., are located 
on the table of the control cabinet. The 
flow of oil to the cylinder is controlled 
by a directional control valve for up and 
down motion and two vauves, for coarse 
and fine control of testing speeds. Auto- 
matic safety devices protect gages against 
overloads and prevent over-travel of mov- 
ing parts. 

The 60,000-lb. range is graduated in 
100-lb. units on a 16-in. diameter indi- 
cator dial and a 12,000-lb. range is grad- 
uated in 20-lb. units. Bourdon gages for 
both ranges are the Emery type, with 
accuracy within 1 per cent or one dial 
division, whichever is greater. They are 
connected directly with the loading 
cylinder. 


D. C. Motors 


` Туре К, direct-current Life-Line motors, 
in 1- to 30-hp. ratings, are available 
from Westinghouse Electric Corporation, 
East Pittsburgh, Pa. These motors re- 
tain the basic design of earlier SK 
motors, but feature the same all.steel 
construction used in the a.c. Life-Line 


motors. 


Heavy steel and brackets assure 
strength, rigidity, and correct bearing 
alignment. Pre-lubricated  sealed-for-life 
ball bearings provide effective lubrication 
without attention. No greasing program 
is needed for the life of the bearings. 
The motors, in frames 203 to 365, are 
available for constant, adjustable, or 
varying speed applications; for either 
continuous or intermittent service. De- 
pending upon the use intended, the 
motors can be supplied with shunt, com- 
pound, or series windings. They are 
designed for operation from 115, 230, 
550, or 660 volts. 


Long Range Spotlight 


A sealed beam type spotlight lamp in- 
tended for long range indoor and out- 
door illumination applications has been 
announced by General Electric's Lamp 
Department, Nela Park, Cleveland, Ohio. 

The lamp is described as a compact 
spotlight of high candlepower, consuming 
200-watts, and projecting a narrow beam 
of approximately 20 deg. or about one- 


half the beam spread of spot lamps now 
available. It is designed especially for 
effective spotlighting of targets from 
relatively high or distant locations. In 
short, it is said to shoot more like ‘a 
rifle than a shotgun. 

Called the Narrow-Beam Projector Spot, 
the lamp is equipped with a side-prong 
base and a compact bulb of pressed heat- 
resistant glass. Its initial maximum beam 
candlepower is given at approximately 
50,000. The lamp is suitable for interior 
lighting in large railroad stations, and 
for lighting of small signs from remote 
points for protective lighting along fen- 
ces, etc. 

For outdoor service, it is recommended 
that the lamp be mounted in a holder de- 
signed to protect the connector. 


Diesel Valve 

Spring Depressor 

The illustrated device named Safe-N-Ezy 
is a Diesel valve spring depressor for 
Type EMC 567 and 567A Diesels which 
has recently been introduced by the Pax- 


ton Diesel Engineering Co., Omaha 5, 
Neb. 
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In contrast to previous spring depres 
sors, this Model D-14 depresses four 
springs simultaneously. Earlier model: 
accommodated only a single spring at à 
time. 

Because this unit depresses four 
springs in a single operation, a saving 
of over 50 per cent in time and labor on 
dismantling and assembling Diesel valves 
is claimed. 

The depressor is compact, lightweight, 
rugged, and is designed for easy, safe, 
one-man operation. It includes a stud 
with a base plate having wing bolts for 
quick attachment to the head. Compress 
ing the springs to the desired point, the 
tool safely holds them in position, leaving 
the mechanics’ hands free to proceed 
with the work. A simple, safe, easily 
operated device controls the release oí 
the depressor. 


Electronic Sound Probe 


A completely redesigned sound probe 
utilizing the principles of electronics is 
announced by the Como-Tex Company. 
128 W. Lake street, Chicago 1. Те 
manufacturer states that the device 
localizes sound and permits the user 
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Resistance of А.А. К. Solid Bearings 
not affected by temperature — 


TESTS HAVE PROVED that during winter operation the maximum 
initial accelerating resistance of the solid bearing is uniformly 
less than that imposed by any other type of bearing assembly — 
averaging approximately 61/2 lbs. per ton as compared to some 
resistances of over 45 lbs. per ton for other bearing types. More- 
over, solid bearings, unlike other types of bearings, do not 
materially reflect the increased overall train resistance experi- 
enced in adverse winter weather. 
Gs Of course, bearing resistance, in itself, is ordinarily an insignifi- 
. 67 5 : cant factor in train operation. But under extreme winter condi- 
With this highly special laboratory equipment tions — with iced tracks and snow-packed road beds — this lower 
developed by the A. A. R. Mechanical Division, resistance of the solid bearing can help you move the maximum 


journal resistance can be separated from all other A 
elements of resistance in train operation. tonnage for a given draw bar pull. 


_ aiio ' Write for additional data. 


No other type of bearing 
\ offers yov all of these service-proved advantages 


MAXIMUM DEPENDABILITY: In LOW ACCELERATING AND RUNNING UNIVERSAL INTERCHANGEABILITY: 
i daily operating service, an un- RESISTANCE: Glides on a single Simple — dependable — eco- 
; equalled record for bearing as- са of оп, like a skater on ice. nomical — safe. 

sembly performance. o complicated moving parts. LIGHT WEIGHT: Saves more 


SMOOTHEST RIDING QUALITIES: EASE OF MAINTENANCE: Can be 100000 pounds dead weight per 


Y Lateral shocks are flexibly con- fully inspected or replaced on 
| trolled — not rigidly opposed. the line in about 10 minutes. ROCK BOTTOM COST: Saves over 
j More miles per wheel set. No shopping required. 25% on total car cost. 
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accurately to trace it to its source. It 
was designed to take the place of the 
welding rods, pieces of steel, mechanical 
stethoscopes, etc. which are widely 
used by mechanics and engineers. 

The electronic sound probe brings out 
a natural reproduction of noise at- the 
source, but greatly amplified, and with- 
out distortion. Extraneous sounds are ex- 
cluded and the sound being investigated 
can be identified by its character. 


Lapping Machine 
Is Self-Conditioning 


The Lapmaster, a development of the 
Crane Packing Company, 1800 Cuyler 
avenue, Chicago 13, is applicable to 
production runs or individual jobs, and 
can be operated by unskilled workmen. 
Work of different sizes, shapes and 
heights can be handled simultaneously 
in one operation. 

The machine embodies a continuously 
agitated compound tank, an alloy-iron 
lapping plate driven by a gear reduction 
motor, and combined work-holders and 


conditioning rings which are held in 
place by adjustable bars. The lapping 
cycle time is automatically controlled by 
a clock, which stops the lapping plate 
and closes the compound valve at the 
end of a predetermined period. Tapered 
roller bearings furnish support to the 
lap plate. 

Among the features of the Lapmaster 
is the continuous self-conditioning of 
the lapping plate which affords con- 
trolled and continuous accuracy in flat, 
concave, and convex lapping up to 
.000016 in. The continuous conditioning 
of the lapping surface is the result of 
the design which allows the conditioning 
rings to wear the lapping plate through 
the entire lapping cycle at a faster rate 
than the wear caused by the work. The 
combined conditioning rings and work- 
holders of the Lapmaster rotate within 


their own orbit on the face of the lap. 
The lap rotates under the work, and 
the conditioning rings rotate on the lap. 
The work, in turn, is free to rotate on 
its own axis in the work-holders. 

The Model 12 Lapmaster is equipped 
with a 12-in. lapping plate and three 
conditioning rings, each with an internal 
capacity of 4% in. The Model 24 has а 
24 in. lapping plate and is furnished with 
three conditioning rings 9% in. diam- 
eter or four conditioning rings of 84 
in. diameter. Four other models are 
available, with lapping plates of 36, 48, 
60 or 72 inches. 


Oil Filter Adapters 


One of the features of the Morrow cart- 
ridge filters or replacements, previously 
described, is that a single type, the model 
DR-100 may be used for either the Michi- 
ana or Nugent filter tanks usually in- 
stalled as original equipment in EMD, 
Alco, Baldwin and Fairbanks-Morse loco- 
motives. This is made possible through 
the use of КА-1 and RA-2 adapters de- 
veloped by The Morrow Filter Co., Inc., 
Towson 4, Md. 

Type RA-1 for Michiana filters consists 
of a polished brass tube 2854g in. long 
and 194 in. dia. This tube is perforated 
and slides over the perforated Michiana 
Wastex can tube, fits snugly and rests 
firmly over the spud at the base of the 
Michiana tube. 

The RA-2 adapter consists of a stamped 
steel plate, drilled in the center to fit 
snugly over the built-in center tube within 
the Nugent individual element cans. The 
center hole is sealed with a “О” ring oil- 
resistant seal to prevent by-passing from 
under the replacement. 

The DR-100 replacement rests upon the 
spring-supported plate and compresses the 
spring to approximately 60 lb. pressure 
when the cover is in place. 


Vibrator Converters 


A new line of vibrator converters, de- 
signed specifically for railroad commu- 
nications and power conversion require- 
ments, has been announced by the Cor- 
nell-Dubilier Electric Corporation, 2900 
Columbia avenue, Indianapolis, Ind. 
These converters are available in models 
for operation on 32-, 64- and 120-volt, 
d.c. input. All units have an output 
rating of 115 volts, a.c., 60 cycles at 
375 volt-amperes. 

For installation convenience and ease 
of maintenance, the converters are 
mounted on specially designed racks. 
Converters can be removed from the 
racks by releasing two bolts. There are 
no wires to disconnect. The over-all 
size of the converters mounted on racks 
is 2615 іп. х 18 in. x10 in. 

Some of the operating advantages 
claimed by the makers are first cost re- 
ductions up to 60 per cent and low 
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maintenance costs. No lubrication is re 
quired, and there are no commutators to 
clean. Unskilled personnel can remove 
or install replacement vibrators. Service 
interruptions are prevented by a standby 
vibrator which automatically picks up 
load at the end of service vibrator life. 
The service vibrator can be replaced 
at terminal or repair point without com- 
munications interruption during a trip. 


Zinc Alloy Die Foundry 


Simplifies Maintenance 


Th> Chambersburg Engineering Co. Cham- 
bersburg, Pa., has announced the estab- 
lishment of a new die service for the con- 
venience of Cecostamp users. The Ceco- 
stamp is an air operated, impact arop 
stamp which is capable of forming a wide 
variety of shapes from all formable metals. 

Originally developed for the formation 
of sheet metal aircraft sections, use of the 
stamp has been extended to numerous 
other metal-forming operations. Sections 
of railroad cars are listed among the prod- 
ucts now being formed with the Ceco 
stamp. 

Convenient sources of these dies have 
not been heretofore available, excep 
where users put them in their own di 
shops. Now, the development of a zini 
alloy die foundry at Chambersburg make 
a ready source of these dies available t 
both prospective and current Cecostam| 
users. 

Manufacture of zinc alloy dies will b 
in accordance with current recognize 
techniques. 

Zinc alloy dies are recommended К 
stamping operations where economy | 
more to be desired than long productia 
runs. Fabricated in days, instead of weel 
required to make hard metal dies, zinc 4 
loy dies effect savings when frequent d 
sign changes or experimentation neces: 
tate new tooling. 


Lubricating Rods 


A Correctio 


“The lubricated area” of the graph 
wheel flange lubricating rods, a produ 
of the National Carbon Company, “w 
not become sticky and pick up sand 
other abrasive material.” The word “nc 
was inadvertently omitted in our descr 
tion of the rods on page 50 of the Jar 


ary issue. 
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More and more railroads are turning to Texaco 
Dieseltex HD because their exacting tests show that 
this superior railroad Diesel engine lubricating oil 
assures more mileage between overhauls, better per- 
formance, greater operating efficiency and economy. 

Texaco Dieseltex HD is both detergent and dis- 
persive . . . and its exclusive formula contains a spe- 
cial heavy-duty additive that assures exceptional 
resistance to oxidation and sludge formations. Thus 
engines run with cleaner top decks and rings free 
... unhampered by harmful carbon, varnish and 
gum. Wear is definitely minimized. 

Texaco Dieseltex HD meets the stringent require- 
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That's why Texaco 
Dieseltex HD assures 
greater locomotive 
availability, lower 
maintenance costs 


FRISCO Diesel freight locomotive No. 5209 — an Alco 3-unit, 4500 b.p. engine — is lubricated with Texaco Dieseltex HD. 


ments of leading Diesel locomotive builders and the 
most severe conditions of operating service. Here is 
a notable example of Texaco quality . . . one more 
reason why more Diesel locomotives in the U. S. are 
lubricated with Texaco than with any other brand! 

Get improved Diesel performance and reduced 
costs by using Texaco Dieseltex HD and Texaco’s 
unique systematic engineering service. A Texaco 
Representative will gladly give you full details. 
Just call the nearest Railway Sales office listed below, 
or write: 

The Texas Company, Railway Sales Department, 
135 East 42nd Street, New York 17, N. Y. 
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A. C. Browning 
Retires 


A. C. BRowniNG, secretary, Mechanical 
Division, Association of American Rail- 
roads, with headquarters at Chicago, re- 
tired on December 31. Fred Peronto, as- 
sistant secretary, succeeds Mr. Browning 
as secretary. Mr. Peronto is succeeded by 
A. I. Ciliske. 

Mr. Browning was born at Belpre, 
Ohio, on July 15, 1884, and was educated 
at Mountain State Business College, 


У 
А. C. Browning 
Parkersburg, W. Va. He entered railroad 
service in January, 1906, as a truckman 
in the Chicago, Rock Island & Pacific's 
freight house at Chicago, and subsequent- 
ly worked in various capacities in the 


local freight office at Chicago, including 
those. of yard clerk, stenographer, way- 


Fred Peronto 


112 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


bill clerk, assistant accountant and chief 
tonnage clerk. In 1917 he was appointed 
inspector of weights and fuel clerk in the 
Rock Island's general office. Mr. Brown- 
ing became associated with the Mechan- 


ical Division, A.A.R., in February, 1919, 
serving as committee reporter, mechanical 
inspector, and assistant to secretary until 
January, 1942, when he was appointed 
secretary. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE JANUARY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


No.of  Horse- 
Road unils power Service Builder 

Atlantic Coast Line................ 8 2,250 Psse................ Electro-Motive 

36! 1,500 Кп... . Electro-Motive 

9! 1,200 Switch Electro-Motive 

: 231 1,500 Road switch........... . . Electro-Motive 
Indianapolis Union 52 1,000 JSwitch................... Fairbanks, Morse 

5 1,000 ЗЅујїсһ................... Baldwin Loco. 

1 1,200 JSwitch................... Electro-Motive 

3 1,500 Road switch.............. American Loco. 

30 1,5 ROS. V forte shows ues Electro-Motive 

144 2,250 Electro-Motive 

129 1,5 Electro-Motive 

4 1,500 Road switch............ . Electro-Motive 

45 1,500 Road switch...... ...... American Loco 


Road Builder 
Chicago, Burlington & Quincy . .Co. Shops 
й Co. Shops 
Lehigh & New England... Bethlehem Steel 
Louiaviile S iMac d "T Pullman-S: 
erchants Despa ansporta 
Согр........... фэне leis ыа у Я Co. Shops 
Missouri Pacific. i Cabooses Co. Shops 
Northern Pacific. . Co. Shops 
Co. Shops 
\\аһазһ............... Co. Sho 
Western Fruit Express Co. = КОРО ae DATE. Pacific Car & Fdry 
FREIGHT-CAR INQUIRIES 
Road 
Bangor & Aroostook............... 200  50-ton boxe. ерган IPSE fru 
Chicago, Rock Island & Pacific...... 1,000  50-ton box............... ode Cs a ser OE 
PASSENGER-CAR ORDERS 
Road No. of cars Туре of car Builder 
Chicago, Burlington & Quincy. ..... 30 Варе.-ехргезв.................... Co. Shops 


! Deliveries to be completed in May. When the new motive power is received a large number of old 
steam locomotives will be sold or scrapped. 

? For April delivery. 

3 Approximate total cost $5,000,000. 

* For delivery during first half of 1950. 

5 For delivery February and March. 

6 Building program announced by President Н. C. Murphy for 1950. 

7 Steel platform cupola type. To cost approximately $472,000. 


* Cupola type. 
? Estimated cost $3,700,000. Delivery scheduled for second quarter of 1950. 
NOTES: 


Louisville & Nasheille.—The L. & N. has appropriated $11,000,000 for purchase of 52 new Diesel- 
electric locomotives and 500 box cars, and for construction of passing tracks, oil fuel stations and main- 
tenance facilities for Diesels. Bids for the locomotives are in expectation that deliveries can be started 
next April and completed before the end of 1950. To be purchased are 37 road freight locomotives of 
1,500 hp. each, 6 switchers of 1,000 hp. or 1,200 hp. and 9,660-hp. switchers. The box cars are to 
4074 ft. long and will be steel sheathed. The new locomotive units will replace older steam locomotives. 

Missouri Pacific.—The federal district court at St. Louis, Mo., has authorized the Missouri Pacific 
Lines to purchase 34 freight, 8 passenger and 21 switching Diesel locomotives at a cost of $11,299,900. The 
orders will include 50 locomotives for the M. P., 8 for the Gulf Coast Lines and 5 for the Internaticnal- 
Great Northern. y 

New York, New Haven e* Hartford.—The first of 27 new sleeping cars, each costing $125,000, which 
the New Haven expected to put in use before the end of January, went into service December 15 on 
“The Owl,” sleeping car express between Boston, Mass., Providence, R. I., and New York. These first 
were two all-room cars, with 14 roomettes and four double bedroomsE. ach car is of stainless-steel con- 
struction. The balance of the new cars, built by the Pullman-Standard Car Manufacturing Company, it 
was expected would be delivered at the rate of about four a week. 

The directors of the road have allocated $1,450,000 out of November and December earnings for 
deferred maintenance, of which $650,000 is to be for repair to Diesel-electric locomotives. Of the 
special reserves of $900,000 set aside from 1948 operations, the road said, approximately $400,000 is 
still unexpended and will continue to be held for repairs to commuter cars on the west end of the line. 
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You'll lift loads faster—cheaper— 
with Roebling "Flatweave" Slings - 


YOU'LL SAVE TIME and you'll save money with Roebling “Flat- 
weave" Slings. In the first place, they last longer. Six individual wire 
ropes—of Roebling’s famous “Blue Center” steel wire—are woven 
together side by side in “Flatweave” dunk This forms a broad, flat 
bearing surface which distributes the load pressure and prolongs the 
life of the sling. 


In the next place, "Flatweave" Slings are easier and faster to 
handle. They are very flexible and kink resistant. You can pass them 
through aid: under loads of minimum clearance. And besides that, 
they are free of unnecessary fittings. Heavy thimbles and servings are 
not needed with the specially-reinforced loops of "Flatweave" Slings. 


Write today for a copy of the "Roebling Sling Data Book". It's 


free . . . gives timely information about slings and sling accessories. 
For lifting loads with top speed, safety and economy . . . 


у i Roebling! 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON 2, N. J. 


ROEBLING suv or connoc: 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Road 
* Cincinnati, 3253 Fredonia Ave. * Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 

Jackson St. * Houston, 6216 Navigation Blvd. Los Angeles, 216 S. Alameda St. * 
New York, 19 Rector St. * Philadelphia, 12 S. Twelfth St. * Portland, 1932 N. W. IT 
lth Ave. * San Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave. S. 


Both "Blue Center" steel 
wire for rope, and "Float- 
weave” construction for 
slings are Roebling devel- 
opments that have brought 
new efficiency at lower 
cost to users everywhere. 


ROEBLING 
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Mr. Peronto was born on April 27, 
1898, at Sturgeon Bay, Wis. He gradu- 
ated from high school in 1917 and the 
following year attended Lawrence Col- 
lege, Appleton, Wis., entering military 
service in World War I before the ex- 
piration of the school term. He began 
his railroad career in May, 1920, as a 
car repairer on the Chicago & North 
Western at Manitowoc, Wis., and served 
successively as car inspector and inter- 
change inspector until 1928, when he 
was transferred to Proviso, Ill, yards as 
assistant foreman. Mr. Peronto was pro- 
moted to traveling А. A. К. inspector in 
1936, and transferred to Fremont, Neb., 
as general car foreman in 1939. In 1940 
he was transferred as general car fore- 
man to Belle Plaine, Iowa. After repre- 
senting the North Western as equipment 
inspector at various car-building plants 
in 1941, in January, 1942, he became 
assistant to secretary, Mechanical Divi- 
sion, А. А. R. In August, 1947, he was 
appointed assistant secretary of the Divi- 
sion. 


SUPPLY 
TRADE 
NOTES 


PEERLESS EouiPMENT Company.—VWil- 
liam E. Gray, vice-president in charge of 
engineering for the Peerless Equipment 
Company, Chicago, has been elected first 
vice-president. 


* 


DAMPNEY Company OF ÁMERICA.—The 
St. Louis Railway Supply Company, St. 
Louis 6, Mo., has been appointed to 
handle the sale of the Dampney com- 
pany's expanded line of specialty coat- 
ings to a number of railroads running 
south and west from St. Louis, Mo. 


* 


INLAND Stee, Company.—Anthony M. 
Ryerson has been appointed assistant 
general manager of sales for the Inland 
Steel Company, succeeding Neele E. 
Stearns, recently elected executive vice- 
president of the Inland Steel Products 
Company, a subsidiary of Inland Steel. 


* 


Grirrin WareL Company.—John W. 
Brittingham has been elected vice-presi- 
dent and a director of the Griffin Wheel 
Company, Chicago. Mr. Brittingham, who 
became associated with the company in 
1937, will continue to serve as treasurer, 
the position for which he was named in 
1947. James P. Maher, sales representa- 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Еашснт Szavicg (Dara From L.C.C. М.211 лмо М.240) 


Item Month of September with September 
No. 1 
m Road lo motive mi (ооо) (M-211): ds 1948 1949 1948 

otal, йеат...................... ЗР „118 303,108 б 

3-06 Total, irt UEM CIENT mE 13,032 $391 109,3 мө 
T Tota аео inu m 7,291 8,738 
4 Car- гасе (000,000). (MA: s cibo: 
4-03 , total............... 1,462 1,770 13,478 5, 
4-06 Empty. , total "PE T ware ка б» EE idis 1764 889 7,737 pc 
6 Gross rs, contents and cabooses " 


(000, 000) (M-211): 


6-01 Total in coal-burning steam locomotive tains... 45,446 72,850 482,441 650410 
6-02 Total in oil-burning steam locomotive trains. 14,086 20,253 133,532 189127 


6—03 Total in Diesel-electric locomotive trains.. y 4 
6-04 армаду ена 1.918 2,406 19,694 214 


Total in electric locomotive trains. 
6-06 a us in all trains БАМ 


10 
т“ оп). 1): 


10-01 ees tive-miles 
10-02 Londed fria Lco ME 


) 
10-06 Net ton-miles (000 
13 Car-mile ratios (M-211): 


13-03 Per cent loaded of total freight car-miles. 


14 db chori rin Moar (M n 


train-mile (excluding light trains) 


12 Net ton-miles per p n car-mile (M-211). d 


D 640 
TIPP + 98,38 123,195 949,238 1,076,889 
et . 1.05 1.07 1.06 1.07 
PPM . 38.10 37.00 36.10 35.60 
TM 19.90 18.50 20.80 18.60 
DPA 58.00 55.50 56.90 $4.20 
PPP 2,579 2,573 2,545 2,493 
ТЕТЕ 1,152 1,228 1,149 1,175 
PPP 30.20 33.20 31.80 33.00 


14-01 = Serviceable.............. кеек AE ANAE 41.20 47.80 42.20 45.90 
14-08. АШ: E онаа fr main raa een 45.60 39.80 43.90 
15 E net ton-miles per freight car-day (000) 

(М-240) асос еа жола Da Via sin orto 763 1,010 804 952 
17 Pot coat of homo carn of total freight сага on the ine 

(М-240)......... ETE ERN 49.70 31.50 50.40 31.90 


Passzmcu Szavıca (Data From 1.C.C. M-21$) 


Road motive-power miles (080): , 
Steam 


Total in Diesel-electric locomotive trains. 
12 Total car-miles mil 


93,790 
1,767 14,938 16,123 
31,548 271,684 288,149 


с trains........ 300,290 2,538,832 2,679,470 
uli in ooal-burning steam locomotive trains 974,363 
10 Total in oil-burning steam locomotive trains. 


Yaro Smavick (Dara Ром I.C.C. М-315) 
Е t switching locomotive-hours (000): 
reigh yara ng уе-! ( ): 


1,464 2,472 16,425 23,532 
240 383 2,496 3,510 
2,066 1,691 17,688 14,580 
3,796 4,574 36,845 41,889 
16 110 839 1120 

1 19 142 18 
212 188 1,858 1,659 
352 3,154 3,277 

7.40 10.50 8.30 10.50 


17.40 18.50 11.40 18.30 
13:40 14.30 13:40 — 1410 


5 Yard and train-switchi ing ПБ ФАКАТ per 100 


passenger train саг- 
! Exoludes B and trailing A units. 


les (with looomotive)..... 0.77 0.73 0.77 0.76 


tive of the Griffin Company, has been ap- 
pointed assistant vice-president, with 
headquarters at Chicago. 

Mr. Maher joined Griffin Wheel at 
the New York office in January, 1925. 
After serving in various capacities there 
and in Cleveland, Ohio, he was trans- 
ferred to the general sales office at Chi- 
cago in 1934. 


Eutectic Weipinc ALLOYS CORPORA- 
TioN.—Harold Duncan has been appoint- 
ed assistant regional manager of the 
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Eutectic Corporation. Mr. Duncan, for’ 
merly district engineer in Texas, is in 
charge of a group of Eutectic Distri 
Engineers, servicing users of Eutecti 
products throughout the southwest. Texas 
offices are maintained at 3852 Tu 
Creek Drive, Dallas, and at 1213 Capi 
Avenue, Houston. 


CanNEGIE-ILLINOIS STEEL Corporati 
—Cliford F. Hood, president of 
American Steel & Wire Co., а subsidi 
of the United States Steel Corporati 


FEBRUARY, 195 


Machines”: $e 

Brush Operation”. „О seful тез”... 

The pulletins are technical i ture and are worthy of close study- 
The information contained is the best to be found anywhere and the 
combined series should be а valuable addition to the technical library 
of anyone interested 1n efficient Diesel-Electric operation. 

is Sde е “Nation аі” 

oe trade-mark of 
CARBON DIVISION 


30 East 42nd Street 
a New York 17, N.Y. 


District 
Sales Offic 
MY 1 Atlanta, Chicago 
ork, Pittsburgh. Ошен 
TWO. 
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has been elected president of the Саг- 
negie-Illinois Steel Corporation, another 
U. S. Steel subsidiary. Mr. Hood suc- 
ceeds Charles R. Cox, resigned. Harvey 
B. Jordan, vice-president in charge of 
operations of American Steel & Wire in 
Cleveland since 1939, has been elected 
president. James E. Lose, vice-president 
in charge of operations of Carnegie-Illi- 
nois Steel, has been elected to the newly 
created position of executive vice-presi- 
dent. 
* 

MowTREAL Locomotive WonRks.—On 
December 21, on the occasion of the deliv- 
ery of the seventy-fifth Canadian-built Die- 
sel-electric locomotive, the Montreal Lo- 
comotive Works, the Canadian General 
Electric Company, and the Dominion En- 
gineering Works announced to a party of 
Canadian press and business-paper repre- 
sentatives the near completion of a pro- 
gram of plant expansion involving an ex- 
penditure to date of $15,000,000 by the 
three companies who are co-operating in 
the project. These plant expansions have 
provided a half-million square feet of 
floor space devoted to Diesel-electric lo- 
comotive construction and, when complet- 
ed, will be producing a full line of switch- 
ing and road Diesels in Canada, including 
the Diesel engines, electrical equipment 
and other component parts. The announce- 
ment was made by Sir Frederick Carson, 
executive vice-president, Montreal Loco- 
motive Works, in the presence of H, M. 
Turner, president, Canadian General Elec- 
tric Company, and H. С. Welsford, .vice- 
president and general manager, Dominion 
Engineering Works, and was followed by 


a tour of inspection of the new Diesel lo- 
comotive assembly shop of the Montreal 
Locomotive Works. Я 

Montreal Locomotive Works manufac- 
tures the chassis, trucks, cabs, and other 
component parts and assembles the lo- 
comotives. The locomotive company’s new 
shop is about 700 ft. long. Here the chas- 
sis are built, trucks assembled, and the 
locomotive put together. At the present 
time the production of Diesel locomotive 
parts is somewhat scattered through other 
buildings in the plant. Gradually these 
operations are being brought together so 
that all Diesel production ultimately will 
be concentrated in buildings immediately 
adjoining the new assembly shop. In the 
future steam locomotives will be built only 
for export. About 275,000 sq. ft. of floor 
space of its total of 700,000 sq. ft. are 
now devoted to Diesel locomotive produc- 
tion. 

The generators, motors, and other elec- 
trical parts are made at the Peterbor- 
ough, Ont., plant of the Canadian General 
Electric Company. The Dominion Engi- 
neering Works for some time has been 
producing the in-line, eight-cylinder, 1,000- 
hp. Diesel engines for switching locomo- 
tives at its Lachine, Que., plant. It now 
has the V-type, 12-cylinder, 1,500-hp. en- 
gine for road freight and road switching 
locomotives under construction. On com- 
pletion next spring of a second plant ex- 
pansion, it will also build the V-type, 16- 
cylinder, 2,000-hp. engine for passenger 
locomotives. Continuing effort is being 
made to find Canadian suppliers to build 
the few parts which are still imported 
from the United States. 


Near the end of one of the assembly lines in the Montreal 
Locomotive Works Diesel-electric locomotive shop where 15 
1,500-hp. road switching locomotives are being assembled 
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With some few design changes, the lo- 
comotives built in Canada are counterparts 
of Alco-G.E. locomotives built in the Unit- 
ed States. The expanded plants of the 
three companies have the capacity of one 
Diesel-electric locomotive every working 
day. 

* 

Macnus CHEMICAL  CoMPANY.—The 
Magnus Chemical Company of Garwood, 
N. J. has acquired full control of the 
American K.A.T. Corporation. All manu- 
facturing functions of American KAT. 


J. D. Holmes 


are being continued, and the main office 
of the corporation will be at Garwood. 
J. D. Holmes has been elected president 
of American K.A.T., succeeding Michael 
Stone. Mr. Holmes continues also as 
general manager of the Marine and 
Power Plant Service Division of Magnus. 
Sidney G. Harris has joined the Magnu: 
company as sales engineer. 
* 


PittspurcH Screw & Вогт Corp.— 
William N. Hoelzel has been appointed 
assistant manager of railroad sales for 
the Gary Screw and Bolt division of the 
Pittsburgh Screw & Bolt Corp., Chicago. 
Mr. Hoelzel has been associated with the 
corporation since 1928 in a sales capacity. 


* 


DzeViLBiss Company.—William А. Del- 
ger, former plant manager, has been ap- 
pointed vice-president in charge of man- 
ufacturing, and Don J. Peeps, chief engi- 
neer, has been appointed vice-president 
in charge of engineering. 


* 


Air Repuction Sakes Company.—J. H. 
Berryman has been appointed assistant 
to the manager, technical sales division, 
of the Air Reduction Sales Company. 
Mr. Berryman, who will assist Scott D. 
Baumer, manager, technical sales divi- 
sion, will be responsible for the techni- 
cal promotion and sales of equipment for 
the recently introduced Aircomatic Weld- 
ing Process. 

Mr. Berryman is a graduate of Johns 
Hopkins University (1935) where he re- 
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Chesapeake and Ohio R. R 
Cudahy Car Lines 
Erie Railroad Company 
Ford Motor Company 
New York Central R. R. 
General American Trans. Corp. 
Mather Stock Car Company 


New York, New Haven & 
Hartford R. R. 


Norfolk and Western R. R. 
North American Car Corp. 
Union Railway Co. 


na 


Virginian Railway 
Wheeling and Lake Erie R. R. 
Baltimore & Ohio R. R. 
Delaware and Hudson R. R. 
Interstate Railroad Company 
Southern Railway System 
General Chemical Division 
ә а Cities Service Oil Compan 
More and more railroads are applying AMWELD Brake Slack Punosyivante MEE 
Western Maryland R. R. 
Delaware, Lackawanna & 
Western R. R. 
St. Lovis-Southwestern 
Railway Co. 
Chicago, Rock Island and 
Pacific R. R. 
Central Railroad Co. of 
New Jersey 
Duluth, South Shore & 


—9À— зе ro mn 


Gora 


Adjusters because they recognize the many advantages that 
accrue from their use. Three models are adaptable and easily 


installed on most types of freight cars. 


Your request for information regarding 


AMWELD Brake Slack Adjusters will Atlantic R. R. 
bring complete data including Escanaba & Lake Superior R. R. 
application prints. giros peter dr traen $ 


St. Lovis-Son Fransisco R. R. 


Shippers' Car Line Corp 


Division of 
THE AMERICAN WELDING & MANUFACTURING COMPANY 
260 DIETZ ROAD . WARREN, OHIO 
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RUST-OLEUM is unequalled for lasting protection 
against the ravages of rust. It's the practical answer 
to most railroad rust problems because it can be 
applied to surfaces already rusted without extensive 
surface preparation. For 25 years — on major rail- 
roads — RUST -OLEUM has proved its capacity to 
stop and prevent costly rust — on bridges, rolling 
stock, tanks, metal buildings, metal equipment and 
other structures. 

An exclusive formula, RUST-OLEUM adds years 
of extra use to all metal surfaces. It cuts mainte- 
nance costs — indoors and out. RUST-OLEUM'S 
tough, pliable film dries to a firm finish that defies 
rain, snow, salt air, fumes, weathering, etc. 

Where rust has already started, RUST-OLEUM 
can be applied effectively and economically. Scrap- 
ing and wirebrushing to remove rust scale and dirt 
is all that is usually required. RUST-OLEUM 
merges the remaining rust into durable, rust-resist- 
ing coating that protects the metal against the ele- 
ments. Use it in all your maintenance work on all 
exposed metal. Specify it on all new equipment or 
structures to be sure of maximum results at the low- 
est cost, with assurance of the best foundation coat. 


Get the facts! . , . rire for complete data and 
recommended applications. Tell us your rust problems. 


RUST-OLEUM 


2591 Oakton Street EI 


CORPORATION 


Evanston, Illinois 
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ceived the degree of B.E. in mechanicil 
engineering. He joined the Bethlehem 
Steel Company at Sparrows Point, Mi, 
and was assistant lubrication engineer 
until 1940 when he entered the army a: 
a second lieutenant. He emerged from 
service in 1946 with the rank of lieu 
tenant-colonel, Signal Corps. He then 
joined Air Reduction and served in the 
technical sales division as machine weld. 
ing specialist and assistant metallurgical 
engineer until his appointment as as 
sistant to the manager of the division. 
* 

Cuerry River Company.—The Cherry 
Rivet Company, Los Angeles, Calif., has 
established a new branch sales office 
and warehouse at 69 Harney road, Scars 
dale, N. Y. 

* 

ALBoRc SuPPLY & Equipment Co— 
The Alborg Supply & Equipment Co. 
manufacturers! representatives, has been 
organized to handle industrial purchas- 


м 
А. А. Borgading 


ing services for the railroad, oil pro- 

duction, refining and marine construction 

fields. Alvin А. Borgading, former vice- 

president in charge of purchases for the 
American Car & Foundry Co., is presi- 

dent of the new company, with offices at 

50 Church street, New York 7. 

* 

AMERICAN BRAKE SHOE CoMPANY.— 
Paul L. McCulloch, Jr., has been trans 
ferred to the American Brake Shoe Com- 
pany's Pittsburgh, Pa., district sales of- 
fice, where he will serve as sales engi- 
neer for the firm's American manganese 
steel and electro-alloys divisions. He suc- 
ceeds M. А. Zeller, who has resigned. 
Mr. McCulloch, formerly located їп 
Rochester, N. Y., joined Brake Shoe in 
1945 as an apprentice. 


Brack & Decker MaNuracrUnING Co. 
—The Atlanta, Ga., factory sales and 
service branch of the Black & Decker 
Manufacturing Co. has been moved to 
316 Techwood Drive, N.W., Atlanta 3. 

* 

MINNEAPOLIs - HONEYWELL REGULATOR 
Company.—Fred Kaiser, midwest region- 
al manager of the Minneapolis-Honey- 
well Regulator Company at Chicago since 
1942, has been appointed field sales man- 
ager, a newly-created position. Succeed- 
ing Mr. Kaiser in the midwest area is 
Clarence L. Peterson, formerly Pacific 
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_FAIRBANKS-MoRSE 
" Opposed.Piston Diesel 


regional manager at San Francisco, Calif. 
Mr. Peterson has been replaced by Gavin 
S. Youngkin, manager of the Los An- 
geles, Calif., branch since 1943, who will 
continue headquarters at Los Angeles. 
Reginald C. Cushing, regional air condi- 
tioning sales manager, has been advanced 
to branch manager at San Francisco. 
* 

ELECTRIC STORAGE BATTERY COMPANY. 
—S. W. Rolph, executive vice-president 
of the Electric Storage Battery Company, 


S. W. Rolph 


Philadelphia, Pa., has been elected presi- 
dent to succeed R. C. Norberg, who has 
been elected chairman of the board. 


AMERICAN WHEELABRATOR & EQuiP- 
MENT Совр.—/. Robert Bunch has been 
appointed sales representative to assist 
J. D. Alexander in the Cleveland (Ohio) 
sales office of the American Wheelabrator 
& Equipment Corp., Mishawaka, Ind. 
For the past four years, Mr. Bunch has 
supervised the erection and servicing of 
Wheelabrator blast cleaning equipment 
and Dustube collectors in the Cleveland 
area. 

* 


CLAuD S. Gorpon Company. — The 
Claud S. Gordon Company, 3000 South 
Wallace street, Chicago 16, has completed 
an arrangement with Harry L. Campbell, 
consultant on foundry practice, for the 
manufacture and sale of foundry testing 
equipment developed by Mr. Campbell. 
It will be marketed as the Gordon- 
Campbell foundry testing equipment. 

* 


Brannon Equipment CoMPANY.— Тһе 
Brandon Equipment Company, with of- 
fices at 332 South Michigan avenue, Chi- 
cago 4, has been organized by Jerry D. 
Brandon for supplying arch brick and 
oil-pan linings for steam locomotives, and 
for handling other railway devices. Mr. 
Brandon, who was formerly president of 
the Armerican Arch Company, will rep- 
resent all the manufacturers that for- 
merly supplied American Arch. The of- 
ficers of the Brandon company are Mr. 
Brandon, president; Samuel MacClurkan, 
vice-president; Arthur F. Becker, vice- 


president; William D. Jones, assistant 
vice-president; Harry К. Cree, mechan- 
ical engineer; Elizabeth Burroughs, sec- 
retary; William E. Salisbury, service en- 
gineer at Chicago, and Thomas M. Fer. 
guson, service engineer at New Haven. 
All were previously employed by Amer. 
ican Arch. 
* 

WESTINGHOUSE AiR BRAKE CoMPANY.— 
C. H. Beck, vice-president of the West. 
inghouse Air Brake Company, has retired 
after over 44 years of service with the 
company. 


* 

American LOCOMOTIVE СОМРАМҮ. — 
Robert B. McColl, president, a director 
and a member of the executive committee 
of the American Locomotive Company, 
has resigned. The offices of chairman of 
the board and president have been com. 
bined, and D. W. Fraser, chairman oí 
the board, hds been appointed to serve 
also as president. 


o 


GanLock Pacxinc Company. — Phil 
Arnold, vice-president of the Garlock 
Packing Company, has relinquished his 
duties and responsibilities in charge of 
the company’s general sales department. 
Although thus retiring as head of the 
Garlock sales organization, Mr. Arnold 
will continue in a partially active ca- 
pacity for an indefinite period as a vice- 
president of the company. Louis Mohn, 
who has been district sales manager at 


The Proof of a Product is its Endorsement 


Experience has proved that Ex-Cell-O 
hardened and ground steel pins and 
bushings last longer. That’s why so 
many American railroads have stand- 
ardized with Ex-Cell-O products. They 
have found that by absorbing road 
shock and vibration, Ex-Cell-O pins 
and bushings reduce wear on costly 
foundation parts; cut "down time" to 
a minimum; frequently give from four 
to six times longer service than other 
pins and bushings. Write for Bulletin 
32381 for list of standards. 


HARDENED AND PRECISION GROUND 


A ae 


STEEL PINS AND BUSHINGS 


Raihoad Diuision EX-CELL-O CORPORATION Detroit 6, Michigan 
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Ihe Chambersburg Duplex Car Wheel Press 
more than meets the requirements of 
the centralized car wheel shop 


e MINIMUM FLOOR-TO-FLOOR STRIPPING TIME... 
The Chambersburg Duplex Car Wheel Press is 
designed for speed. Floor-to-floor stripping time 
is frequently clocked at 42 seconds—a speed un- 
equalled by any other method. 


e CONTROLLED ACCURACY...For mounting wheels 
to the standards defined in the Wheel and Axle 
Journal of the Association of American Railroads, 
there is no more accurafely controlled pump and 
valve system than the Chambersburg Displace- 
ment Pump with selective control of its plungers. 


Write for Bulletin 18-L-8 


CHAMBERSBURG ENGINEERING COMPANY 
CHAMBERSBURG PENNSYLVANIA 


[o 


MECHANIZED 
TLE TOSCO 


DIESEL PARTS CLEANING 


SAVES TIME AND LABOR COSTS 
FOR THESE ROADS! 


The Magnus Aja-Dip — 755 
Method thoroughly cleans 
more parts in one-tenth the 
time normally required in a 
soak tank or vat . . . Elimi- 
nates up to 95% hand 
labor... Saves up to 
60% in material clean- 
ing cost. 


MECHANIZE 
to SAVE! 


The Magnus Aja-Dip 
with Magnus 755 decar- 
bonizing solvent speeds 
cleaning of these aver- 
age diesel parts as 


follows: 

Heads 1% hours 
liners 2 hours 
Rods .. 20 minutes 
Pistons 20 minutes 
Blowers 20 minutes 
Valves 15 minutes 
Strainers 10 minutes 
Misc. Parts .. 5 to 15 min. 


Why go along with slow, costly,outdated 
cleaning methods? Write for complete 
data on the Magnus Aja-Dip—755 Method. 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


QU MAGNUS CLEANERS 
CLEANING 


EQUIPMENT 


Representatives in all principal cities 
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Pittsburgh, Pa., since March 1929 and 
prior to that a sales representative in 
the Pittsburgh territory, has been ap. 
pointed general sales manager at Palny. 
ra, ЇЧ. J. Eugene С. Flannery, heretofore 
a Garlock sales representative in the 
Pittsburgh territory, has been appointed 
district manager at Pittsburgh to succeed 
Mr. Mohn. 

Mr. Arnold has been associated with 
the Garlock Packing Company for more 
than forty-one years. He joined that сот. | 
pany in 1908 as a sales representative, 
Subsequently he has served as manager 
of the railroad sales department, district 
sales manager at Cleveland, Ohio, and 
since July 1l, 1929, as vice-president in 
charge of sales with offices at 2111 Ter. 
minal Tower, Cleveland. 

Ф 

Jonn A. RozaLiNc's Sons Company.— 
Е. A. Trask, former head of the San Fra» 
cisco office of John A. Roebling's Sons 
Company of California, has assumed the 
duties of manager of sales of the com 
pany's Chicago corporation. G. C. Bukow- 
sky, former manager of the Portland, Ore, 
branch, succeeds Mr. Trask. 

* 


MANGANESE STEEL Force Company— 
Percy H. Waller has been appointed man. 
ager, Railway division, Manganese Steel 
Forge Company, Philadelphia, Pa, with 
headquarters in the Peoples Gas building, 
122 S. Michigan avenue, Chicago. 


Percy H. Waller 


Mr. Waller was formerly associated wii 
the Pullman Company for 37 years. P 
served in various branches of the busine: 
more recently as assistant chief engine 
and assistant to the chief maintenance ‹ 
ficer. 

* 

GREENVILLE STEEL Car CoMPANY.— 
P. Irving has become associated w 
the Greenville Steel Car Company 
research development engineer. 

Mr. Irving began his railroad career 
July, 1901, as a mechanical draftsm 
locomotive and car, for the Erie, 
from August, 1902, to January, 1928, | 
such positions as draftsman, assis 
chief draftsman, chief draftsman, anc 
sistant mechanical engineer. When 
Advisory Mechanical Committee wa: 
ganized in November, 1929, Mr. 1: 
was appointed engineer of car cons 
tion for the Erie, the Chesapeake & | 
the Pere Marquette and the New ` 
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Left—Unloading bulk freight 
through drop-bottom door. 

Below —Skidded load of steel. 
(Note 2 x 4 guide strips nailed 
to floor.) 


STEEL FLOORING : 


GREAT 


LAKES STEEL 


Builds 
e Road 
The milwauke " useful 


stronger: "° ndolas 
prop-Botto™ we 


with 


NAILABLE 
STEEL 
FLOORING 


In September 1948, the Milwaukee Road installed 
NAILABLE STEEL FLOORS in 25 new drop-bottom 
gondolas. There were two main reasons: (1) To 
make the cars more useful, capable of carrying 
all types of open-top lading; and (2) to lower 
maintenance costs by eliminating the need for 
frequent repairs and replacements. 


Look at the Record 
These cars have safely hauled (a) blocked and 
skidded loads that require nailing to the floor, in- 
cluding sheet steel, machinery, steel pipe and 
shapes, auto parts; (b) rough heavy freight, pig 
iron, steel billet crop ends, and other steel scrap; 
(c) bulk freight, including coal, sand and gravel. 


Formed from tough corrosion-resistant N-A-X 
HIGH TENSILE steel—in a rigid channel design 
—NAILABLE STEEL FLOORS have high strength and 
durability, and have retained their nailability and 
overall flatness after impacts of magnets, clam- 
shells, and heavy-freight loading. 


NAILABLE STEEL FLOORING is readily adapted to 
drop-bottom construction, and is easily installed. 
Let us show you how you can make your drop- 
bottom gondolas into more useful, more durable, 
equipment with NAILABLE STEEL FLOORING. 


49-SF-20 


CORPORATION 


PATENTS PENDING 


Steel Floor Division • Penobscot Building • Detroit 26, Michigan 


UNIT OF 


NATIONAL 


STEEL CORPORATION 
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FOR QUICK—ECONOMICAL 


RERAILING 
LOCOMOTIVES 


and 


RAILROAD 


Emergency rerailing of Diesel, 
steam, electric locomotives and 
railroad cars . . . is safe, simple 
and low in cost, with Duff-Norton 
Traversing Bases. Carried on 
wreck trains in units of two bases 
and two jacks, they eliminate the 
need for expensive cranes and are 
always available for any rerail- 
ing job. 


QUICK DATA ON TRAVERSING BASES 


Height 
Inches 
Horizontal 
Travel 
Inches 


12 dia. 
10 x 12 
14 dia. 


3M 
4 


50-75 | 4 140 


*No. 40-TB can also be furnished for 26'' hori- 
zontal movement on special order. 

No. 40-TB furnished with wooden operating 
lever 17," x 24" long. 

Nos. 39-TB and 41-TB supplied with steel oper- 
ating lever 1'' x 24" long. 


Traversing Bases and Jacksare placed under 
load. for rerailing locomotives and cars. 


Freight car is lifted and moved horizon- 
tally until wheels are aligned with rails. 
Jacks are lowered to complete rerailing job. 


For Jacks Used With Traversing Bases . . . 
Write for Your Copy of Bulletin AD-4-R. 


THE DUFF-NORTON MANUFACTURING CO. 


Main Plant and General Offices, PITTSBURGH 30, PA. 


“Che House that Jacks Built” 
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Chicago & St. Louis, holding that ps 
tion until his retirement in 1948. Duri 
World War II, he served for about 
year as assistant director, Transportatia 
Equipment division, War Producti 
Board, at Washington, D. C. In 1941 
was appointed chairman of the Car 

struction Committee of the M a 
Division of the Association of America 
Railroads. | 

* 

COMBUSTION ENGINEERING - SUPERRESE 
ER, Іхс.—4. V. Adamson, manager of the 
New York district sales office of Gm 
bustion Engineering-Superheater, Inc., fe 
the past 25 years, has retired, but wi 
continue to serve the company in a d 
sulting capacity. 


В. F. Сооркісн Company.—Russell § 
Colley has been named manager of silt 
of Rivnuts and of Rivnut tools. 

* 

Oxwetp RAILROAD Service COMPAN, 
— Kenneth I. Thompson, eastern йе 
manager of the Oxweld Railroad Sent 
Company, a unit of Union Carbide 6 
Carbon Corp., has been appointed ge 
eral sales manager. 

Mr. Thompson was born in Bridgepat 
Conn., in 1905, and after graduation fre 


Kenneth 1. Thompson 


Staunton Military Academy, Staun 
Va., started his business career with t» 
Pennsylvania Pump & Compressor © 
as a salesman. He was later with 2 
Fuller Lehigh Company, and before jo? 
ing Oxweld in 1945, was associated wi? 
the Ingersoll-Rand Company, for a 217 
ber of years. He was Western man” 
of the railroad department of Inger 
Rand prior to joining Oxweld. 


Cuartes R. ErLicorT retired on Ji 
чагу 1 as resident vice-president of ™ 
Westinghouse Air Brake Company * 
New York, but is continuing busines 
activity as a manufacturers’ asso! 
with office at 30 Broad street, New 
He will be associated with the 
Company, manufacturers of rolling 
specialties, and the National Brake Co 
pany, producers of power hand brake 

Mr. Ellicott was born in Chicago = 
November 13, 1880, and was educatel # 
the Hopkins Grammar School and 5M 
Sheffield Scientific School of Yale 19 
versity, of which he is a graduate (1% 


Elles 
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WORLD'S MOST FLEXIBLE 
WRENCH SYSTEM The engineered 


flexibility of Williams "Supersockets" permits 
the combining of sockets, handles and acces- 
sories to create special wrenches for special 
jobs. Available in five different patterns, with 
drives ranging from 1/4" to 1“ square, and with 
socket openings from 3/16" to 3-1/8". Write 


, » 2 e O san A 

for Williams "Supersocket" Catalog A-50. o = 5 e 
i À D 
— е 


Ж 7 


Set No. S-10 Complete in Metal Case, 36 Pieces 
21 Sockets and 15 attachments 


OPEN END, BOX, ADJUSTABLE & RATCHET WRENCHES; DETACHABLE SOCKETS 
& SETS; IMPACT SOCKETS; TOOL HOLDERS; LATHE DOGS, "C" CLAMPS; 
CHAIN PIPE TONGS & VISES; FLANGE JACKS; PLIERS; SCREWDRIVERS; PUNCHES 
& CHISELS; SOFT FACED "NUPLAFLEX'" TIPPED HAMMERS; HOIST HOOKS; 
EYE BOLTS; ROD ENDS; CRANK & BALANCE HANDLES; THUMB SCREWS & NUTS 


J. Н. WILLIAMS & CO., BUFFALO 7, М. Y. Qishecbulors Everywhere 


FEBRUARY, 1950 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 123 


for QUICK, CLEAN, UNIFORM HEAT 


at LOW OPERATING COST— 
JOHNSTON 


SLOT-TYPE 
FORGING 
FURNACES 


ж OIL OR GAS FIRED 
* SINGLE OR MULTIPLE SLOT TYPES 


This furnace will maintain uniform neutral or reducing atmosphere for forging and 
welding which will avoid scale and decarburization. Construction features water, re- 
fractory or cast iron shields. Fire brick and insulating refractory brick lining with 
chrome refractory hearths are new features to reduce maintenance and operating 
costs and speed production. 


x BURNERS ж BLOWERS ж FURNACES x RIVET FORGES 
Ж FIRE LIGHTERS X TIRE HEATERS, ETC. 


AFE entity N 


A SIO MANUFACTURING CO. 
(oriNsTOn) JOHNS ON 2825 EAST HENNEPIN AVE. 

arene” MINNEAPOLIS 13, MINN. 
ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 


WANN ERE PCIE 


in this eralof 


Railroads require 


PERMAG 


for Cleaning Operations 


There was a time when ordinary soap and water with a scrubbing brush did much of 
the cleaning jobs on railroads. But not today! Big streamlined Diesel locomotives de- 
mand a faster, better, more effective cleaning system. PERMAG has been developed 
and for 26 years has met all cleaning requirements of America’s leading railroads. 


PERMAG has helped solve many a railroad cleaning problem. Let us send you 
more details. 


MAGNUSON PRODUCTS Corporation 


Mfrs. Specialized Cleaning Compounds for Industry 
Main Office: 50 Court Street, BROOKLYN 2, N. Y. 
In Canada: Canadian PERMAG Products Ltd., Montreal-Toronto 


AANA A LA LA ALL 
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with the degree of В.$. in electi: 
engineering. After graduation he entered 
the service of Westinghouse Air Brake 
as an apprentice in its shops at Wilmer. 
ing, Pa., specializing in the brakes of 
electrically propelled vehicles. Thereafter 


Charles R. Ellicott 


he advanced through the engineering de 
partment of the company to the position 
of mechanical expert in the company: 
New York Office. He later became, re 
spectively, representative, eastern man 
ager and resident vice-president. Mr. 
Ellicott was the organizer of the Ello: 
Company and is a director of the Safety 
Car Heating & Lighting Co. He has been 
active in committee and other work it 
a number of professional organization: 
among them the American Society o 
Mechanical Engineers. 


Obituan 


B. FRANKLIN BALES, sales manager fo 
Shakeproof, Inc., a division of the Illinoi 
Tool Works, died on December 21 in th 
Evanston (Ill.) hospital. 

* 


Harrison HOoBLITZELLE, chairman | 
the board of directors of the Gener 
Steel Castings Corporation, died on D 
cember 5, at his home in Ithan, Pa. 


Maurice CosrELLO, sales engineer Í 
the Flannery Bolt Company, Bridgevil 
Pa., died on November 29. Mr. Coste 
had been associated with Flannery B 
continuously since 1913. 


PERSONA 
MENTIO 


Gen 


CuanLEs G. POTTER, erecting shop Í 
man of the Missouri-Kansas-T\ 
Lines, at Denison, Tex., has been 
pointed mechanical engineer, with hi 
quarters at Parsons, Kans. Mr. Pe 
was born on June 1, 1917, at ] 
Bluff, Ark. He attended Arkansas $ 
College and the University of Texas, 
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TEST SHOWS NEW OIL SUCCESSFULLY LUBRICATES BOTH STEAM 
AND AIR ENDS OF AIR COMPRESSOR 


Calol Air Pump Lubricant was used for a full year in 
a compressor like this, on a locomotive in regular 


service. It was supplied to both ends by removing 
the plug between the lubricator's two reservoirs. 


puc = 


No lacquer or gum appeared on the Steam Differen- 
tial Valve and wear was negligible. Valve rings and 
steam piston rings stayed clean and unstuck. Calol 
Air Pump Lubricant. resists highest temperatures. 


E 


This Air Discharge Valve was in the compressor during 
the test. As the photograph shows, at the end of a 
year's operation, it was free of carbonaceous de- 
posits. Calol Air Pump Lubricant resists oxidation. 


* е, 


The Air Discharge Valve Cage was clear of excessive 
oxidation deposits, as were air pistons and their 
lands and rings. The use of Calol Air Pump Lubricant 
eliminates the necessity for frequent cleanup jobs. 


Another compressor of the same size and type was operated on the opposite side of 
the locomotive. During the test, it was lubricated with a conventional type of Grade A valve oil. 
This compressor's valves and valve cages became filled with an appreciable amount of carbon. 
Also, considerable deposits of carbon and lacquer accumulated in air discharge passages. 


Calol Air Pump Lubricant eliminates these conditions because it is a doubly-compounded oil. It 
is highly stable both in use and in storage. Its special compounds help resist oxidation by air, 
heat and moisture. They keep pistons, rings, ring-landareas, air passages, valves and other parts 
clean, and maintain a tough lubricant film on hot and cool spots alike in the most severe operation. 
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ceiving the degree of B.S. їп М.Е. from 
the latter institution in 1941. His rail- 
road service began with the St. Louis 
Southwestern in 1942 at Pine Bluff, as a 
special apprentice. In 1944 he entered 
the Transportation Corps of the United 
States Army as a private, subsequently 
serving in the European theater as a 
mechanical engineer with the 734th 


R. A. Ѕмітн, master mechanic of the 
Spokane division of the Great Northern 
at Spokane, Wash., has been appointed 
assistant to the general superintendent 
of motive power at St. Paul, Minn. 


J. H. Heron, assistant to the general 
superintendent of motive power of the 
Great Northern at St. Paul, Minn., has 


St. Paul. Mr. Robson, who was born i 
England, attended Montana State б 
lege and Yale University, and entere 
railroad service with the Northern P; 


been appointed superintendent of mo- 


Railway Operating Battalion. Не was tive: power at Sts Раш, 


discharged in 1946 as a captain. In 1947 
he entered Katy service as a car drafts- 
man at Parsons and was appointed 
erecting shop foreman at Denison in 


July, 1949. 


Joun L. Rosson, superintendent of 
motive power for the Great Northern at 
St. Paul, Minn., has been appointed gen- 
eral superintendent of motive power at 


John L. Robson 


AMESTEAM 


GENERATOR 
"The Railroad 


MES 


4 ” cific at Livingston, Mont., in 1925. He 
Boiler subsequently joined the operating de 
T Ле partment of the G. N. and, following se- 
eral assignments throughout the system, 

was appointed master mechanic at Grand 
Forks, N. D. In 1942 he became super 
| intendent of motive power at St. Paul 


IRON RK 


D. V. Сомрев, assistant general mar 
ager, Western region, of the Canadia 
National, with headquarters at Winnipeg, 
Man. has been appointed general msn 
ager of the region, with headquarters 1 
Winnipeg. Mr. Gonder was born o 
January 4, 1908, at Pingyao, Shan 
China. Не attended Chefoo school: 
(China Inland Mission), Listowel and 
Stratford (Ont.) high schools, and night 
classes at the University of Toronto ай 
McGill University. He entered C. N 
service in 1925 as a machinist apprentice, 


THERMAL 
EFFICIENCY 


o d 


A 
iS 


Trouble-free, 100% automatic in opera- 
tion, the AMESTEAM GENERATOR re- 
quires no chimney draft, only a simple 
vent to the atmosphere. Here is compact 
steam efficiency at its best. This unit takes 
up only one-third the space required by 
the conventional boiler. Important sav- 
ings include elimination of boiler room 
labor and the fuel-saving advantages of a 
thermal efficiency of over 80%. 

Ideal for low-pressure heat in station or 
shop, also for high pressure work for sand 
drying, Diesel de-icing and a host of other 
railroad applications. 

Single units from 10 to 400 H.P. Suitable 
for multiple installations. Design pressure 
— 15 to 200 Ibs. Higher pressures on order. 
See what this modern boiler can do for 
you. Phone, write or wire. 


80% Thermal Efficiency 
100% automatic 


Abolishes boiler 
labor 


room 


Uses oil or gas fuel or a 
combination of both 

No smoke—no soot 

Takes up 1/3 the space of 
conventional boilers 

Suitable for multiple in- 
stallations 

Delivered complete ready 
for service connections 


Douglas V. Gonder 


Stratford shop. Subsequently, he served 
for a few months as а machinist with 
the American Canadian Company, Ni 
agara Falls, Ont., returning to the C ^ 
as a draftsman at Toronto, Ont. He ws 
appointed mechanical inspector at Tor 
onto in 1933; assistant engineer ? 
1938, and erecting shop foreman © 
Stratford in July, 1938. From Ju* | 
1939, to April, 1944, Mr. Gonder w# 
locomotive foreman, successively, ^ 


RAILROAD SUPPLY 
and 


EQUIPMENT, INC. 


First Federal Building 
148 ADAMS AVE., SCRANTON 3, PA. 
Phone Scranton 7-3391 
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SCUM E. CASTINGS 


take the pounding shocks 
of stepped-uP schedules 


MES AND BOLSTERS 


ERY KIND 
STINGS FOR FREIGHT CARS 


FREIGHT CAR TRUCK SIDE FRA 
LOCOMOTIVE CASTINGS OF EV 
A half-century of quality ALL TYPES OF UNDERSTRUCTURE CA 


jealously guarded by chemistry, 


allography and X-Rays 


ULLINISPEEE CO! 


10, MISSOURI 


met 


© 


Ж. CHICAGO * CLEVELAND * BALTI 


SAINT LOUIS 


MORE * RICHMOND, УА. * MEXICO city, D. F. 


NEW YOR 
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Stratford, Ont., Mimico, and the Montreal 
(Que.) shops. He then became general 
superintendent of motive power and 
car equipment, Atlantic region, at 
Moncton, N. B. In January, 1949, he 
was appointed assistant general manager. 


Tuomas С. McFALt, superintendent of 
machinery of the Clinchfield at Erwin, 
Tenn. has retired. Mr. McFall was 
born on May 12, 1877, in Bedford County, 
Va. He was educated in the public 
schools of Roanoke, Va., and entered rail- 
road service in 1895 with the Norfolk & 
Western and served in various capacities 


on that road until 1901, except for 
duty in the United States Army during 
the Spanish-American War. Subsequently, 
he served as a machinist, successively, 
on the Atchison, Topeka & Santa Fe, the 
Texas & Pacific, the Missouri Pacific, 
the Illinois Central, and the Chesapeake 
& Ohio. In 1906 he became engine- 
house foreman in the employ of the 
N. & W.; in October, 1917, was ap- 
pointed general foreman of the Carolina, 
Clinchfield & Ohio (predecessor of the 
Clinchfield) ; in September, 1945, super- 
intendent of shops, and in January, 1947, 
superintendent of machinery. 
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DIESEL 
RECORDERS 


For More Efficient Operation 


These accurate, dependable instruments 
help you realize the most from your 
Diesel investment. Chart your course 
with them — and save. 


VALVE PILOT DIESEL SPEED RE- 
CORDERS—In all sections of the coun- 
try—on every make of road Diesel, these 
reliable instruments are recording speeds 
with typical Valve Pilot precision and 
durability. Repeated calibration checks 
and service reports reveal their unfailing, 
lasting accuracy. 


"DIESELOMETER" PRODUCTS, Valve 
Pilot Operation Recorders—Here in one 
"package" is the complete story of Diesel 
performance. In addition to speeds, these 
instruments record pertinent details of 
throttle, reverse and transition lever op- 
eration, dynamic braking, automatic 
train signal forestalling, etc. 


Write for full particulars 


VALVE PILOT CORPORATION 


230 Park Ave. New York 17, N. Y. 
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F. К. Hosack, assistant chief mechan- 
ical officer of the Missouri Pacific, St. 
Louis, Mo., has joined the Chicago, Rock 
Island & Pacific, at Chicago, as mechan- 
ical assistant to vice-president—operation. 


Epwin B. DzViLBiss, manager of the 
insurance department of the Pennsylvania 
at Philadelphia, Pa., has retired. Mr. De- 
Vilbiss was born at Fort Wayne, Ind., and 
is a graduate of Purdue University where 
he received the degree of mechanical 
engineer. He entered railroad service in 
1908 as a special apprentice at Fort 
Wayne and rose through the motive-power 
department to become assistant engineer, 
master mechanic and superintendent of 
motive power. In 1929 he was appointed 
assistant stores manager at Philadelphia 
and in 1934 became manager of the in- 
surance department. 


Frank D. SiNEATH, assistant to chief 
of motive power and equipment of the 
Atlantic Coast Line at Wilmington, N. C., 
has been appointed assistant chief of 
motive power, with headquarters at 
Wilmington. Mr. Sineath was born on 
November 9, 1909, at Columbia, S. C. 
He entered the service of the Coast Line 
on May 12, 1941, as an electrician at 
Jacksonville, Fla. He became lead elec- 
trician there on April 9, 1942; seven 
months later Diesel gang foreman, and 
on November 1, 1944, Diesel department 
foreman. He was appointed general fore- 
man on July 1, 1946; acting master me- 


Frank D. Sineath 


chanic at Florence, S. C., on March 1, 
1948; master mechanic at Florence s!x 
months later; master mechanic at Wil- 
mington on December 16, 1948, and а= 
sistant to chief of motive power and 
equipment in February, 1949. 


E. P. GANCEWERE, assistant general 


manager of the Reading, has been 
elected vice-president, operating and 
maintenance. Mr. Gangewere was born 


at Bethlehem, Pa., on November 17, 1900, 
and educated at Chattanooga (Tenn) 
high school. During 1917 and 1918 ће 
worked as an apprentice in the machine 
shop of the Wheland Machine Co. at 
Chattanooga, and later attended Lehigh 
University, where he received the 
degree of mechanical engineer in 1922. 
Mr. Gangewere entered the service ° 
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THE diameter of the improved Holland Volute Snubber Spring 
has been increased from 474" to 512”. 


The volute spring bar has been made much thicker. These two 
improvements not only increase the friction area but lengthen the life 
of the improved Holland Volute Snubber Spring, Style A-7-A. 
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BETTER MEASURE 
WITH 


[UF KIN 


Á ri NOW- 

СҮ ALL 3 “MIKES” 
ARE CHROME-CLAD TO 
HELP YOU SEE RIGHT- 
BE RIGHT! 


OUTSIDE 
MICROMETERS 


INSIDE MICROMETERS 


Now you can get all 3 types of Lufkin 
“Mikes” with the special Chrome- 
Clad finish that assures accurate 
measuring. In blinding sun, or dim 
shop corner, the Lufkin Chrome- 
Clad finish absorbs disturbing re- 
flections...resists both rust and wear. 
Black markings stand out razor-sharp 
against the chrome-white back- 
ground. Improve your accuracy and 
improve the standard of your work 
with these CAhrome-Clad precision 
tools. It's a proved fact that you'll 
get "Better Measure With Lufkin"— 
sec your nearest dealer soon. 


Write Dept. RM for the fascinating. 
educational booklet 
entitled, “The Amaz- 
ing Story of Measure- 
ment? Please enclose 
10с (no stamps) to 
cover mailing and { 
handling. 


Sug [UF KIN 


Tapes * Rules • Precision Tools * From Your Dealer 


THE LUFKIN RULE CO. 
Saginaw, Mich. New York City Barrie, Ontario 


The 


амр 
меду! oe Д 
цо 7 
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the Reading in 1922 as a special appren- 
tice on the staff of the assistant super- 
intendent of motive power and later the 
same year became motive power inspector. 
In 1925 he was appointed mechanical 
supervisor. From 1927 to 1933 he 
served as enginehouse foreman at Sau- 
con Creek, Bethlehem, and assistant 


E. Paul Gangewere 


master mechanic at Philadelphia, Pa. 
In 1933 he was appointed assistant su- 
perintendent of the locomotive shops at 
Reading, Pa.; on January 1, 1939, assist- 
ant superintendent of motive power and 
rolling equipment; on January 1, 1942, 
superintendent of motive power and 
rolling stock, and on March 10, 1949, as- 
sistant general manager. 


Electrical 


WiLLIAM Lanpess has been appointed 
chief engineer of the Chicago Union Sta- 
tion Company, with headquarters at Chi- 
cago. Mr. Landess was born in Chicago 
on July 17, 1894. He attended Crane 
Technical High School, Chicago, and 
night school at Lewis Institute of Tech- 
nology, where he studied electrical engi- 
neering and steam power-plant operation. 
He began his railroad career in Febru- 
ary, 1913, as a construction electrician 
with the Chicago, Burlington & Quincy. 
From 1914 to 1917 he was engaged in 
general electrical construction work, sub- 
sequently returning to the Burlington to 
serve successively as construction elec- 
trician, electrical foreman, electrical 
estimator and inspector. In October, 1922, 
he joined Chicago Union Station as chief 
electrician. In 1927 he was appointed as- 
sistant mechanical superintendent, serv- 
ing also on special assignments. In July, 
1945, he became mechanical and con- 
struction superintendent. 


Коглхр Goocu has been appointed as- 
sistant superintendent of power at Grand 
Central Terminal, New York, and on the 
Electric divison of the New York Central. 
Mr. Gooch was born at Eatonton, Ga., 
in 1898 and received degrees in mechani- 
cal and electrical engineering at the Geor- 
gia Institute of Technology. He entered 
the service of the N.Y.C. in 1921 as clerk- 
statistician in the power department at 
Grand Central; became special staff engi- 
neer in 1922 and assistant engineer in the 
power department in 1931. 
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RoswELL J. Оѕвокм has been appoi 
superintendent of power at Grand Cep 
tral Terminal, New York, and on the Fle 
tric division of the New York Cenni 
Mr. Osborn, who was born іп 190) a 
Kalamazoo, Mich., is a graduate of the 
University of Vermont with a degree i 
mechanical engineering. He entered the 
service of the N.Y.C. in 1936 as an air 
conditioning inspector at Grand Centri 
He was appointed refrigeration forems 
in 1938, assistant supervisor of servic 
plants іп 1941, supervisor in 1944, i 
assistant superintendent of power 
March 1, 1949. 


Master Mechani 
And Road Fore: 


R. C. HEMPsTEAD, master mechanic 
the Chicago, Milwaukee, St. Paul & 
cific, at LaCrosse, Wis. and an 
ployee of the Milwaukee since 191 
has retired. 


J. W. Tracnitz, assistant master m 
chanic at the Markham shops of 
Illinois Central, Hazel Crest, Ill, 
been appointed master mechanic, vili 
headquarters at Vicksburg, Miss. 


W. В. Gace, assistant master 
chanic of the Chicago, Milwaukee, 
Paul & Pacific, has assumed jurisdicti 
over locomotive matters on the 
Crosse and River division. 


P. J. Biccan, formerly road forems 
on the Missouri Pacific, has been sp 
pointed master mechanic of the Westem 
division of the Chicago, Rock Island & 
Pacific, with headquarters at Goodla 
Kan. 


W. F. Harunan, traveling engineer d 
the Great Northern at Hillyard, Wash, 
has been appointed master mechanic of 
the Spokane Division of the road, with 
headquarters at Spokane, Wash. 


C. A. CARLSON, general foreman in C* 
dar Rapids (Iowa) shops of the Chic 
Rock Island & Pacific, has been appii 
ed master mechanic of the Oklahoma disi 
sion, with headquarters at El Reno, Ott 


W. F. Кілхе has been appointed rad | 
foreman of the Chicago, Rock Island ! 
Pacific, with headquarters at Goodland 
Kan. Mr. Kline was previously mas 
mechanic of the road's Western divisit. 


Epwarp L. Brown, assistant master më 
chanic of the Baltimore & Ohio, M* 
York Terminal Region, has been appoit! 
ed master mechanic of the region, will 
headquarters in Staten Island, N. Y. 


Car Department 


С. A. TAYLOR, chief car inspector і“ 
the Chicago, Rock Island & Pacific * 
Chicago, has been appointed assistar! 
to the superintendent of the саг depi 
ment at Chicago. 


Shop oni 
Enginehous 


J. H. Kasmeier, master mechanic о! th 
Oklahoma division of the Chicago, Rot 
Island & Pacific at El Reno, Okla. 5» 
been transferred to the Cedar Rap’ 
Iowa, shops as general foreman. 
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ALL of the 110 "overnighters" 
ride on A.A.R. Solid Bearings 


—with an unequalled record of high speed performance 


TAKE THE “PACEMAKER” FOR EXAMPLE: 


In one period of slightly more than a year, the 
New York Central System's 917 Pacemaker cars 
traveled over 42,000,000 car miles without a hot 
box. Since placed in service these same cars have 
averaged better than 17,000,000 car miles per hot 
box. 

All of these cars use standard A.A.R. solid 
journal bearings, but otherwise have been spe- 
cially designed for modern, fast-freight lcl serv- 
ice. They are “on-line” rolling stock, and are 
never “humped.” 

From all available authentic data, this is the 
best performance record for any type of bearing 
— in freight or passenger service. It shows what 
the simple, one-piece, solid bearing can do under 
favorable operating conditions — and at lowest 
possible cost. 


Write for additional data 


MAGNUS METAL CORPORATION 
Subsidiary of 


NATIONAL LEAD COMPANY 
New York, Chicago 


Here's why 
America’s Railreads 
have standardized 

on solid 
journal bearings 


MAXIMUM DEPENDABILITY: In daily operating service, an 
unequalled record for bearing assembly performance. 


SMOOTHEST RIDING QUALITIES: Lateral shocks are flexibly 
controlled — not rigidly opposed. 


LOWEST ACCELERATING AND RUNNING RESISTANCE: Glides on 
a single film of oil, like a skater on ice. 


EASE OF MAINTENANCE: Can be fully inspected or replaced 
on the line in about 10 minutes. No shopping required. 


UNIVERSAL INTERCHANGEABILITY: Simple — dependable — 
economical — safe. 


LIGHT WEIGHT: Saves more than 100,000 lbs. dead weight 
per hundred-car train. 


ROCK BOTTOM COST: Saves over 25% on initial car cost — 
96% on bearing replacement. 
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Radiant Heating of Railroad Cars 


Use of radiant heat can considerably improve the heating 
of cars — Importance of systematic research emphasized 


А SYSTEM in which comfort is obtained by heating 
room surfaces or panels, instead of using convection 
heating of room air only, is called radiant heating. 
To understand what advantages can be gained from 
employing radiant heat in railroad passenger cars, it 
is important to understand at first what constitutes 
human comfort and what factors affect the comfort 
of average normal human beings. 

The most important function of any heating sys- 
tem is to control environmental conditions so that the 
body will lose only the heat that is produced within it 
—no more and no less. Fortunately, the human body 
has a wonderful control mechanism which enables it 
to regulate, to a remarkable extent, the production 
and dissipation of heat. When the heat dissipation 
differs from the heat production, a physiological- 
psychological-thermostat goes into action to adjust 
digestion of food, flow of blood, action of skin tis- 
sues, etc., until the heat produced by the body equals 
its heat dissipation, so that small variations in tem- 
perature, humidity, wind and latitude, do not disturb 
comfort. However, when environmental conditions 
cause large differences between heat production and 
heat dissipation, the capacity of the human thermo- 
stat is exceeded and discomfort is noticeable. 

The rate at which heat is produced within the body 
depends partly upon age, sex and size of the person, 
but activity is the predominant factor. The heat pro- 
duced within the bodies of normal adults differs un- 
der different conditions of activity in a passenger car. 
For example, the body of a person sleeping produces 
290 B.t.u. per hr., which may be compared with 380 
B.t.u. per hr. when seated at rest and 760 B.t.u. per 
hr. when walking at 2 m.p.h. or equivalent activity. 

Heat is dissipated from the body largely by con- 
vection, radiation and evaporation, loss by conduc- 
tion being negligible. 

The major factors which determine the heat dissi- 
pation by these processes are: (1) Temperature of air 
within the room—inside air temperature, t;; (2) tem- 
perature of inside surfaces of the room—radiant tem- 
perature, tp; (3) velocity of air—drafts; (4) mois- 
ture content of air—humidity. 

If the room air temperature is below 70 deg. F., 
as is usually the case when radiant heat is used, 
humidity has little effect on heat dissipation from the 
body. Also, drafts must be kept below 40 ft. per min. 
to prevent unequal heat loss from different parts of 


* Project engineer of heating and air conditioning, Research & Devel. 
opment Department, Pullman-Standard Car Manufacturing Company; also 
part-time lecturer on mechanical engineering at Illinois Institute of Tech- 
nology, Chicago. 
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the body. A common procedure is to assume mod- 
erate humidity and moderate drafts, and express the 
relation between the mean ambient temperature and 
the mean radiant temperature in the form of a sim- 
plified approximate equation, called the “Comfort 
Equation". 

t + t = 140.............. [1] 


The equation indicates that if the ambient tempera- 
ture is 74 deg. F., the radiant temperature should be 
66 deg. F. If the radiant temperature is raised to say 
72 deg. F. by heating the surface inside the car, it is 
possible to maintain comfort even when the ambient 
temperature is only 68 deg. F. 


Advantages of Radiant Heating 
of Railroad Cars 


Modern conventional heating systems for railroad 
cars are arranged to control ambient temperatures 
only and no attempt is made to control the radiant 
temperature. Table I gives inside surface temperatures 
for different outside temperatures, based upon a 
coach of average construction having overall coeffi- 
cients of heat transfer of 0.65, 0.22 and 0.17 B.t.u. 
per hr. per sq. ft. per deg F. for windows, exposed 
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Fig. 1—Range of comfort at 50 per cent relative humid- 
ity and 25 f.p.m. air velocity—Note that the com- 
fort zone increases as the radiant temperature increases 
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 _———— 
TABLE I—VARIATION IN TEMPERATURE OF INSIDE 
SURFACES AND INSIDE RADIANT TEMPERATURE 
WITH OUTSIDE TEMPERATURE (DEG. F.) 


Mean 
Outside Window Exposed Ceiling radiant 
temperature wall and floor temperature 
+4 60.0 69.3 70.4 69.0 
0 43.6 63.7 66.1 63.5 
—40 27.1 58.1 61.7 57.3 


walls, and ceiling and floor, respectively; and inside 
air temperature of 74 deg. F. 

As outside temperature decreases, the temperature 
of surfaces inside the car decreases so that the radi- 
ant temperature, t, inside the car is also lowered. 
Consequently, the decrease in t, requires a higher 
ambient temperature, t,, in order to satisfy the com- 
fort equation. This explains why it is necessary with 
conventional systems to use thermostats with variable 
temperature settings. 

Conventional heating systems generally use steam 
radiators which are located along the outside walls 
near the car floor in an effort to compensate for the 
large amount of heat that is radiated from passengers 
to cold windows and cold walls. However, difficulty 
arises from the fact that the heat radiated from these 
radiators while steam is flowing remains almost con- 
stant because the temperature of the heating fluid 
(steam) remains practically constant, even though 
the demand varies. Since the temperature of walls 
and windows depends upon outside temperature, the 
amount of heat dissipated from passengers to these 
surfaces, and hence the demand, varies directly with 


outside temperature. This condition can be improved 
by using hot water heating systems (1) * because the 
desired surface temperature of the hot water radiator 
can be achieved by controlling the temperature of 
water. 

Stratification of air in layers of different tem- 
perature is almost negligible in modern conventional 
heating systems. But, there is generally a large var- 
iation of radiant temperature within the passenger 
space. Unfortunately, stratification of radiant tem- 
perature is seldom given much attention, even though 
from the standpoint of comfort this is as important 
as the stratification of air temperature. 

Radiant heating has several other inherent ad- 
vantages. For example: Fig. 1, which has been 
prepared from various sources including reference 
(2), shows that the range of the comfort zone is 
increased when the ambient temperature is decreased 
and the radiant temperature is increased. This in- 
creased range of the comfort zone is especially 
valuable for providing comfort in spite of wide 
differences in passenger requirements due to amount 
of clothing, activity, personal idiosyncrasies, sex, 
etc. The use of lower ambient temperatures, which 
is possible with radiant heating, reduces the shock 
effect that is felt on leaving or entering the heated 
room, and it imparts a feeling of freshness and 
vitality. 

Reference (3) states that’ “the optimum con 
dition for comfort probably lies around an air tem- 


* Numbers in parentheses refer to bibliography on page 137. 


Fig. 2—Roomette with radiant heat in exposed wall and ceiling—Note that radiation 
is received by passenger in sitting position (left) as well as in sleeping position (right) 
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perature of 55 deg. F." It is mentioned in reference 
(4), “Ellisworth Huntington collected statistics show- 
ing best mental function at 38 to 40 deg. F., whereas 
64 deg. F. seemed optimal for physical performance." 
Such low temperatures may be impracticable for rail- 
road cars, but these statements indicate that low am- 
bient temperatures properly proportioned to mean 
radiant temperatures produce pleasant and healthful 
conditions. The use of low ambient temperature can 
also reduce the steam consumption per car and 
thereby permit an increase in the number of cars 
per train presently limited by the amount of steam 
that can be conveyed from locomotive to cars through 
the train line. 

A recapitulation of the foregoing remarks is pre- 
sented in the following list of advantages of radiant 
heating of railroad cars compared with the con- 
ventional heating systems: Removal of the necessity 
for high inside air temperatures under cold weather 
conditions; elimination of cold and extremely hot 
surfaces; reduction in variation of radiant temper- 
ature within the pessenger space; elimination of floor 
heaters and consequent saving in space and cost; 
wider range of comfort zone and more pleasant and 
healthful passenger environment. 


Location and Limiting 
Temperatures of Panels 


The most effective location of heating panels is 
in the exposed walls, especially the area below the 
window which can be arranged to radiate heat to 
the legs and feet of the passenger sitting near the 
window, and the area at the sides of the window 
which should be proportioned to neutralize the effect 
of cold window surface, so that heat will be radiated 
to his shoulders. Cold window surfaces may be en- 
tirely eliminated by installation of electrically heated 
glass, but the cost of installation as well as the oper- 
ating costs are comparatively high. The temperature 
of heating panels below and alongside the window 
should not exceed about 105 deg. F. to avoid being 
uncomfortably warm to touch. 

In order to eliminate radiant heat shadows, it is 
desirable to locate panels in two surfaces at right 
angles. The second surface may be the ceiling or 
the floor, first being the exposed walls. In case of 
sleeping cars, floor heat is not desirable since the 
radiation effect from the floor will be almost com- 
pletely shadowed by the berth. Fig. 2 shows a 
roomette with panels in the exposed wall and the 
ceiling, which assures adequate radiant heat to the 
passenger under all conditions. The average surface 
temperature of the.entire ceiling area should not 
exceed 85 deg. F. in order to overcome stratification 
of air in layers of different temperature which is 
difficult to avoid in rooms having low ceilings (5). 
Localized ceiling areas, however, may be consider- 
ably higher than the recommended 85 deg. F. pro- 
vided the average surface temperature of the entire 
ceiling does not exceed this figure. 

For coaches, floor heat is desirable since the pas- 
sengers are close to the floor, in spite of the fact 
that the percentage of heat given up by radiation 
is less for the floor than for the ceiling and the 
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fact that heat radiated from the floor is shadowed by 
chairs. The average surface temperature from the 
floor should not exceed 80 deg. F. although local 
temperatures up to 85 deg. F. are not objectionable. 
Floor temperatures higher than these tend to cause 
foot discomfort, sweating due to perspiration, swell. 
ing and itching. Fig. 3 shows a coach with heated 
floor, a panel below the window, and a panel in the 
ceiling; this arrangement would provide equal com- 
fort to all passengers. 

For cars having rooms in which heating panels 
can be located in walls opposite windows, it is 
highly inadvisable to do so. Such panels will increase 
the radiant temperature gradient in the room, and 
waste a considerable amount of heat by radiating to 
the windows in spite of the fact that glass has good 
reflectivity and low emissivity for low temperature 
radiations having long wave-length. 

The final decision regarding location of panels 
must also take into consideration the aspect ratios 
of the room as well as the locations of openings for 
air supply, air exhaust, and recirculated air, in order 
that local drafts and stratification of air temperature 
may be kept at a minimum. For instance, when using 
ceiling panels, if the air supply inlets are located in 
the ceiling and have fairly high discharge velocity, 
the sweeping action of air over the ceiling surface 
may result in objectionably-high air temperature near 
the ceiling. With these conditions, the average surface 
temperature of the ceiling may have to be limited 
to 75 deg. F., instead of the recommended 85 deg. F. 
average. Consideration should also be given to the 
possibility of using the same panels for radiant 
cooling during warm weather. 


Fig. 3—Coach with radiant heat in floor, ex- 
posed wall, and ceiling—Passengers in aisle seats 
and window seats can be equally comfortable 
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Composition Flooring Hot Water Pipe 
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Fig. 4—Vertical section through floor show- 
ing a method of installing hot water pipes 


Medium of Heating 


Hot water, steam, hot air, or electricity may be 
used as the heating medium. There are two major 
advantages of using hot water instead of steam for 
radiant heating. First, hot water panels have prac- 
tically uniform surface temperatures over the entire 
heating area, whereas, steam panels are generally 
much warmer on the steam side than on the con- 
densate side. Second, surface temperature of hot 
water panels can be controlled by varying the water 
temperature in. accordance with the load require- 
ments, whereas an off-on control must be used for 
steam panels because pressure and temperature of 
the steam supply remains practically constant re- 
gardless of the heating demand. The last disadvant- 
age may be eliminated by using steam under vacuum, 
which, however, creates several other undesirable 


features when applied to railroad cars. The principal : 


disadvantage of hot water systems is the increment 
in the weight of the car due to the weight of water in 
the system. 

Ап example of water-heated floor panels as applied 
to several railroad cars built in Mexico is given in 
reference (6). 


Hot air has been satisfactorily used for radiant . 


heating of buildings (7, 8 and 9). Its application 
to passenger cars is especially attractive, since the 
same system may also be used for panel cooling 
with practically no changes in the existing cooling 
unit and only minor changes in the duct system. 
Several different designs of air flow are possible. 
For instance, air ducts may be built into ceilings and 
exposed walls and arranged so that hot air will flow 
along the ceiling and the exposed walls and be dis- 
charged into the car near the floor through properly 
designed outlets; or endless air duct system may be 
built into ceilings, exposed walls and floors, and 
arranged so that hot air will be circulated continu- 
ously through the duct system without being dis- 
charged into the car. In the latter type of heating or 
cooling system, it is necessary to supply air required 
for ventilation by means of an entirely separate 
system of fans, ducts, heat exchangers, etc. A third 
method of air flow can be accomplished by means of 
air ducts built into the floors and exposed walls, and 
arranged so that the hot air entering the floor duct 
will travel outwardly along the floor and upwardly 
through the exposed walls and be discharged into the 
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car through properly designed outlets located near 
the ceiling. The window may be warmed by pro- 
viding perforations or slots in or along the window 
sill whereby some warm air from the side wall duct 
can be made to flow over the glass. 

For railroads using overhead electric power, heat- 
ing the panels electrically is the most direct method. 
However, for steam or diesel-driven trains, the avail. 
able axle generator capacity is only sufficient to warm 
the walls of the windows and thereby augment the 
heat supplied by the steam heating systems. Further- 
more, when axle generators are used, electric heating 
is inefficient since it involves conversion of heat 
energy into work (a process having low efficiency) 
in the locomotive, work into electric energy in the 
generator, and finally the conversion of electric 
energy into heat. 


Some Special Problems 


While solutions of most of the problems related 
to design of radiant heating systems for railroad 
cars may be obtained by referring to publications 
devoted to the theory and practice of radiant heating 
as applied to buildings, there are several problems 
that are peculiar to railroad cars. These problems 
may be solved by analytical and experimental 
methods based upon fundamental laws of heat 
transfer and well-known principles of engineering. 
For instance, when the heating medium is hot air 
circulated through ducts, it is important to know 
the variation of air temperature in the duct since 
the air temperature determines the panel temperature. 
А theoretical analysis of this problem points out a 
remarkable fact; that is, the temperature drop of air 
in a duct depends upon the c.f.m. per ft. width of the 
duct, and not upon the velocity or the total c.f.m. in 
the duct. The air velocity is unimportant as long as it 
is kept within the noise limit. Another special problem 
arises when spacing of hot water pipes is considered. 
The pipes of the hot water radiant heating systems 
in buildings are generally imbedded in concrete at 
a distance of 1 to 6 in. from the heating surface. 
This helps in obtaining fairly uniform surface tem- 
panari In railroad cars the pipes in the floor 

ave to be placed at a distance of about 14 to 1 in 
from the inside surface, as shown in Fig. 4. Also, 
the heat loss through the floor is much greater in 
railroad cars than in buildings. Therefore, the de- 
sign data commonly used for finding suitable spac- 
ing of pipes in buildings cannot be directly applied 
to railroad cars. More data must be developed if 
local hot spots are to be avoided. 

In radiant heating, it is important that the heating 
arrangement be well engineered. The history of ra- 
diant heating of buildings is full if cases where 
application of rough rules of thumb led to dis- 
appointing results. If similar dissappointments are 
to be avoided in railroad cars, it is necessary that 
the basic problems be attacked first by analytical 
and experimental methods before the development of 
a satisfactory radiant heating system for railroad 
passenger cars can be expected. 

The references given in this article are listed on 
page 137. 
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Locomotive Accidents 


And Casualties Down in 1949 


Fight fewer boiler explosions caused five less deaths 
— Other locomotives up 2,889; accidents up 18 


T wo hundred twenty-eight accidents occurred in 
connection with steam locomotives, resulting in 10 
deaths and 243 injuries during the fiscal year ended 
June 30, 1949, according to the thirty-eighth annual 
report of Edward H. Davidson, director, Bureau of 
Locomotive Inspection, to the Interstate Commerce 
Commission. This represents a decrease of 113 acci- 
dents, a decrease of five in the number of persons 
killed, and a decrease of 118 in the number of persons 
injured compared with the previous fiscal year. These 
decreases are all proportionately the same—about 
one-third. 

Table III shows the various parts and appurte- 
nances of steam locomotives and tenders which, 
through failure, have caused serious and fatal acci- 
dents during the past five years. The report suggests 
that if this information is taken advantage of and 
proper repairs made in accordance with the require- 
ments of the law and rules, many accidents will be 
avoided. 

The report continues as follows: 

During the year eight per cent of the steam loco- 
motives inspected were found with defects or errors 
in inspection that should have been corrected before 
the locomotives were put into use—a reduction of 
two per cent from the results obtained in the preced- 
ing year. Four hundred thirty-six locomotives were 
ordered withheld from service because of the presence 
of defects that rendered the locomotives immediately 
unsafe. This is a decrease of 218 locomotives com- 
pared with the preceding year. 


Boiler Accidents 


Five boiler explosions occurred in the fiscal year. 
All were caused by overheating of the crown sheets 
due to low water. Seven employees were killed in these 
accidents and 14 were injured. There was a reduction 
of eight in the number of boiler explosions, a de- 
crease of five in the number of employees killed, and 
a reduction of one in the number of employees in- 
jured compared with the preceding year. 

One of the explosions occurred on a locomotive 
in passenger-train service, three on locomotives in 
freight-train service, and the remaining one on a lo- 
comotive in charge of an engine watchman. Absence 
of a safe water level was known to employees on one 
of the locomotives prior to the explosion. This boiler 
was equipped with fusible plugs which had func- 
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tioned, but it could not be determined whether any 
action had been taken to dump the fire, because all 


TABLE I—THE NUMBER OF LOCOMOTIVES IN 
SERVICE, THE NUMBER INSPECTED AND THE 
CONDITIONS FOUND 


Stzam Locomotives 


Year ended June 30 
1949 1948 1947 1946 1945 1944 
Number of locomo- 
tives for which re- 
ports werefiled.... 33,866 37,073 39,578 41,851 43,019 43,297 
Number inspected. | ‚ 85, 353 93,917 94,034 101,869 115,979 117,334 
Number found defec- 


ЦЧуе.............. 7,035 9,417 10,248 11,337 11,975 12,710 
Регсеп ins 

found defective.... 8 10 1 ll 10 п 
Number ordered out 

of service......... 436 654 708 690 506 630 
Number of defects 

found............ 28,642 38,855 41,250 56,541 53,367 56,617 


Locomorives OTHER THAN STEAM 


Year ended June 30 
1949 1948 1947 1946 1945 1944 
Number of locomotive 


re- 
ports were filed ... 12,692 9,803 7,805 6,616 6,094 5,139 
Number inspected... 30,684 20,798 13,115 10,908 9,888 7,711 


tive... lores 1,238 853 633 499 477 378 
Percentage of ins олово - 
ed found deee defective. 4.0 41 4.8 4.6 4.5 4.9 
шаре. ordered out 
Du ord riy 20 21 19 17 16 9 
Number” ^ot defects 
found............ 2,804 1,745 1,442 1,385 1,212 1,026 


TABLE II—ACCIDENTS CAUSED BY THE FAILURE 
OF LOCOMOTIVE PARTS AND APPURTENANCES 


Steam Locomotives ImcLupiNG Вопжа AND TENDER 


Year ended June 30 

1949 1948 1947 1916 1945 1944 

Number of accidents. ......... 228 341 360 419 410 403 
Percent increase or decrease from 

previous уеаг............... 33.1 5.3 14.1 12.2 11.7 126.3 

Number of persons killed..;.... 10 15 16 10 20 25 
ent increase or decrease from 

previous уеаг............... 33.3 6.3 160.0 50.0 20.0 7.4 


umber of persons injured. .... 243 361 464 439 429 466 
Percent increase or decrease from 
previous уеаг............... 32.7 22.2 15.7 12.3 7.9 124.9 


SrzAM Locomorive BorLEns? 
Year ended June 30 
1949 1948 1947 1946 1945 1944 1915 1912 
Numberofaccidents 81 104 116 156 141 141 424 856 
Number of persons 


led. crosses 9 14 12 10 13 17 13 91 
Number of persons 
injured......... 94 108 124 165 154 194 1467 1,005 


Locomotives OrHER THAN STEAM 
Year ended June 30 
i 1949 1948 1947 1946 1945 1944 
Number of accidents. ......... 49 41 40 38 29 17 
Number of persons killed....... ...  ... CES i. 2 
Number of persons injured 67 50 41 56 40 23 


Increase. 
Н The original act applied only to the boiler. 
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members of the engine crew were killed in, or died 
as a result of, the accident. The other four boilers 
were not equipped either with fusible plugs or low- 
water alarms. Detailed accounts of the explosions 
which occurred on the locomotive in passenger-train 
service and the three locomotives in freight-train serv- 
ice are contained in individually published accident 
reports. 

Seventy-six boiler and appurtenance accidents other 
than explosions resulted in the death of two employ- 
ees and injuries to 80 employees. This is a decrease 
of 15 accidents and a decrease of 13 injuries com- 
pared with the preceding year. 


Time Extension for Flue Removals 


Two hundred ninety-nine applications were filed 
for extension of time for removal of flues as pro- 
vided in Rule 10. Investigations disclosed that in 29 
of these cases the condition of the locomotives or 
other circumstances were such that extensions could 
not properly be granted. Seven were in such condi- 
tion that the full extensions requested could not be 
authorized, but extensions for shorter periods of time 
were allowed. Eight extensions were granted after de- 
fects disclosed by investigations were required to be 
repaired. Seven applications were cancelled for vari- 
ous reasons. Two hundred forty-eight applications 
were granted for the full period requested. 


Locomotives Other Than Steam 


Forty-nine accidents resulting in injuries to 67 per- 
sons, occurred in connection with locomotives pro- 
pelled by power other than steam. This represents an 
increase of eight in the number of accidents and an 
increase of 17 in the number of injured compared 
with the preceding year. 

During the year four per cent of the locomotives 


inspected were found with defects or errors in inspec- 
tion that should have been corrected before the loco- 
motives were put into use. This represents a decrease 
of 0.1 per cent compared with the results obtained in 
the preceding year. Twenty locomotives were ordered 
withheld from service by our inspectors because of 
the presence of defects that rendered the locomotives 
immediately unsafe. This represents a decrease of one 
locomotive compared with the preceding year. 


Specification Cards and Alteration Reports 


Under Rule 54 of the Rules and Instructions for 
Inspection and Testing of Steam Locomotives, 187 
specification cards and 4,382 alteration reports were 
filed, checked, and analyzed. These reports are neces- 
sary in order to determine whether or not the boilers 
represented were so constructed or repaired as to 
render safe and proper service and whether the 
stresses were within the allowed limits. Corrective 
measures were taken with respect to numerous dis- 
crepancies found. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 2,915 specifications and 409 alteration 
reports were filed for locomotive units, and 437 spe- 
cifications and 270 alteration reports were filed for 
boilers mounted on locomotives other than steam. 
These were checked and analyzed and corrective meas- 
ures taken with respect to discrepancies found. 


Legal and Appeals 


One case of violation of the rules and instructions 
for inspection and testing of steam locomotives and 
tenders and their appurtenances, which was pending 
in the district court, was dismissed upon motion. 

No formal appeal by any carrier was taken from 
the decisions of any inspector during the year. 


This articulated Norfolk & Western locomotive, just turned out of the railway’s Roanoke, Va., shops, is the fourth of on 
order of five now under construction. The locomotive has roller bearings on crank and wrist pins of main rods and cron 
pins of side rods. The weight of reciprocating parts is 38 per cent less than on the conventional locomotive. The locomotive 
is capable of sustained speeds in excess of 70 m.p.h. and hasa maximum drawbar horsepower of 6,300 at 45 m.p.h. It burns 
approximately 7 tons of coal an hour at maximum performance. It will be used for handling merchandise freight trains 0 
heavy passenger trains over all grade districts, and heavy tonnage freight trains over lighter grade districts 
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W тн deliveries already made of rotary snow plows 
to the Union Pacific, Soo Line and Chicago, Rock 
Island and Pacific, Lima-Hamilton Corporation in- 
troduces a new line of snow plowing equipment and 
also the first of this kind of equipment manufactured 
since the war. 

The first of the 297,000-Ib. units were sent out from 
Lima-Hamilton's plant at Lima, Ohio, for delivery to 
the Union Pacific, where they will be put into service 
on the road's lines in the West. 

The 1,500-hp. rating of the new snow removal 
equipment, built for oil operation, represents 50 per 
cent more power than that of any previous snow plow 
built of its type, and the units are the first com- 
pletely new rotary plows constructed since American 
Locomotive Company built one in 1937 for the North- 
ern Pacific. 

The plow, which cuts a 12-ft. path through snow, 
is 55 ft. 7 in. long; 16 ft., 215 in. high and 12 ft. 
0. in. wide. Wheel base of the front truck is 4 ft., 10 
in. and of the rear truck, 9 ft. 

The new plow has a type of oil burner which is 
unusual in that it will burn any oil and is especially 
designed to burn Diesel oil. It is manufactured by 
Combustion Equipment Division of Todd Shipyards 
Corporation. The reason for burning this relatively 
high priced fuel is that it is the one fuel readily avail- 
able at any place and at any time on the roads in 
question. The design is said to be the first practicable 
device for burning Diesel oil in such an application. 

By employing an oil burner, Lima-Hamilton has 
been able to place the firebox and fireman's station 
in the center of the plow, thus simplifying mainte- 
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nance. It is easy to get to the tubes and superheater 
from the rear by disconnecting the tender. Ordinarily, 
access to tubes and superheater on a locomotive is 
from the front, but in a snow plow, that location 
would entail dismantling the cab at the front. In this 
snow plow design, then, Lima-Hamilton turned the 
boiler around. 

Two separate three-cylinder engines, which are 
identical in design to the engines in the Lima Pacific 
Coast Shay locomotives, furnish power to the snow 
plow. The engines, operating at approximately 350 
r.p.m., have 13- by 15-in. cylinders, with piston valves 
and operate on 200-lb. pressure. They have mechani- 
cal lubrication to 33 points. Since heavy alloy steel 
crankshafts of the engines are parallel to the rotor 
shaft, straight spur gears are used, with a gear on 
each engine crankshaft to drive the main gear on the 
rotor. The gears operate in an oil bath at all times, 
and a Waldren flexible coupling is used between each 
engine crankshaft and its pinion. 

In comparison with previous snow plows, which 
were built much like a regular locomotive with hori- 
zontal cylinders, one on each side, the Lima-Hamilton 
design places the cylinders ahead of the boiler rather 
than beside it. This simplified design permits easy 
access for work on parts. Furthermore, in the old 
snow plow arrangement, since the power was devel- 
oped at right angles to the track, bevel gears were re- 
quired to apply the power to the rotor shaft. 

Another development consists of equipping the en- 
gines with an over-speed governor which limits the 
rotor speed to 150 r.p.m., which is considerably 
higher than that on anv previous plow. The governor, 
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PARTIAL LIST OF MATERIALS AND EQUIPMENT 
ON THE LIMA-HAMILTON SNOW PLOWS 


Boiler plates .............. Carnegie-Illinois Steel Corp., Pittsburgh, Ра. 
++. Johns-Manville Sales Corp., New York 

-.. Flannery Bolt Co., Bridgeville, Pa. 

-. National Tube Co., Pittsburgh, Pa. 

Huron Manufacturing Co., Detroit, Mich. 

: i Prime Manufacturing Co., Milwaukee, Wis. 

Firebrick .................. Brandon Equipment Co., Chicago 

Superheater Division of Combustion Engineer- 
ing Superheater Co., New York 

Barco Manufacturing Co., Chicago* 

Crane Co., Chicago 

Nathan Manufacturing Co., New York® 


United Welding Co., Middletown, Ohio 
Lima-Hamilton Corp., Lima, Ohio 
General Steel Castings Corp., Granite City, Ill. 


Magnus Brass Manufacturing Co., Cincinnati, 
hio 

Magnus Metal Corp., New York 

National Bearings Metals Corp., St. Louis, Mo. 


Tubes and flues .. 
Washout plugs 


Rotor shaft bearings ...... Timken Roller Bearing Co., Canton, Ohio 

Pinion shaft bearings ..... Timken Roller Bearing Co., Canton, Ohio 

Couplers .................. National Malleable & Steel Castings Co., Cleve- 
land, Ohio 

Truck wheels ............. Armco Steel Corp. , Middletown, Ohio 

Coil springs ............... American-Fort Pitt Spring Div. of Н. К. 


Piston rod pecking 
Power reverse gear . 
Operating brake ...... 
Brake shoe, Back truc 


- Westinghouse Air Brake Co., Wilmerding, Pa. 

-. American Brake Shoe & Foundry Co., New 
York 

-. Lima-Hamilton Corp., Lima, Ohio 

a des us Lima-Hamilton Corp., Lima, Ohio 

. American Steel Foundries, Chicago 


Brake shoe, Front truck 
Foundation brakee 


Injector check ............ Nathan Manufacturing Co., New York 
Steam gauges ............. Manning, Maxwell & Moore, Inc., Bridgeport, 
Conn. 
Water column and gauge 
cocks ............ жебе» -. Nathan Manufacturing Co., New York 
Remote control water gauge, 
Crew cab .............. оле Gauge Column Co., Cleveland, Ohio* 


ОРООНО Nathan Manufacturing Со., New York 
Safety valves (Consolidated) Manning: Maxwell & Moore, Inc., Bridgeport, 


onn. 

Hand brake ............... Ajax-Consolidated Co., Chicago 
Valves, angle and globe.... Crane Co., Chicago 
Snow flanger and ice pick 

eylinder operating valves . William Powell Co., Cincinnati, Ohio 
Throttle (Dome type) .... Lima-Hamilton Corp., Lima, Ohio 
Windows, Safety glass .... Ohio Plate Class Co., Toledo, Ohio 
Window self-locking weather 


ЭНрё ааа Inland Manufacturing Div. of General Motors 
Corp., Dayton, Ohio 
Cab ventilator ............ Prime Manufacturing Co., Milwaukee, Wis. 
Headlight and generator.... Pyle-National Co., Chicago 
Radial buffer ............. Franklin Railway Supply Co., New York 
Flexible joints (between 
plow and tender) ....... Provided by purchaser 
Steam governor .......... Pickering Governor Co., Portland, Conn. 
Rotor shaft (Manganese 
vanadium) Meine 7 Standard Steel Works, Burnham, Pa. 
Communication apparatus 
(telephone) ............. U. S. Instrument Corp., Summit, N. J. 
Fusible plugs ............. Nathan Manufacturing Co., New York 
Smoke box inspection 
phge ................... Prime Manufacturing Co., Milwaukee, Wis. 
Truck boxes .............. National Malleable & Steel Castings Co., 
. Cleveland, Ohio 

Dust guards .............. Ajax-Consolidated Co., Chicago 
Cab insulation ........ ... J. W. Mortell Co., Kankakee, Ш. 

Cab windshield wiper ..... Charlos A. Sprague Devices, Michigan City, 

nd. 
Blow off cock .. Okadee Co., Chicago 
Cylinder cocks ..Prime Manufacturing Co., Milwaukee, Wis. 


Oil burner ...... ...Combustion Equipment Div. of Todd Ship- 
yards, Corp., Elmhurst, Long Island, N. Y. 


Hancock universal joints .. Minning, Maxwell & Moore, Inc., Bridgeport, 
onn 


пп. 
Pipe covering ........ QE Union Asbestos & Rubber Co., Chicego 
Steam whistle ............ Nathan Manufacturing Co., New York 
Air crew signal whistle ... Union Switch & Signal Co., Swissvale, Pa. 
Air crew signal operating 


WAIVE улузу QM . Viloco Railway Equipment Co., Chicago 
Flexible coupling, 

Pinion shafts ...... .....D. O. James Gear Manufacturing Co., Chicago 
Flexible coupling to 

governor ................ Ajas sible Coupling Co., Inc., Westfield, 
Governor drain cocks .... Crane Co., Ch 


icago 
Universal joints—governor . Charles Bond Co., Philadelphia, Pa. 


Alemite fittings ........... Prime Manufacturing Co., Milwaukee, Wis. 
Main drive and pinion 
[ RENE Illinois Gear & Machine Co., Chicago 
Smoke box blower fitting . Barco Manufacturing Co., Chicago 
т case air filter ........ Fram Corporation, Providence, R. I. 
lamps and electri 


fixtures ...... Pyle-National Co., Chicago 
Running board top of car .. Apex Railway Products Co., Chicago* 


* This company furnished equipment on one or more of the four unite. 
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however, prevents the rotor from speeding up and 
running away when the plow breaks through a drift. 
On early plows, the engineer had to cut back the 
throttle in this case, and frequently could not see 
from his position in the cab that the plow was break- 
ing out of a drift. The governor is driven from one 
crankshaft of one engine and operates Pickering 
auxiliary throttles, one for either side, independent 
of the engineer’s regular throttle. 

The blades of the rotor are manganese-molybdenum 
steel, heat treated and with cutting edges finished 
and flame-hardened to chisel sharpness. On previous 
makes, rotor blades were of medium carbon cast steel. 
Both engine and wheel are completely reversible, ca- 
pable of running in either direction to throw snow to 
either side of the plow. 

The rotor is mounted in Timken roller bearings in- 
cluding a thrust bearing on the rotor shaft, located 
just ahead of the main drive gear, which has an in- 
side diameter of 12 in. and an outside diameter of 
2514 in., and is 515 in. long. 

Among other features of the Lima-Hamilton snow 
plow is the four-wheel front truck, with double springs 
over each box and a bolster equipped with 17 springs. 
Provision is made for blocking the springs over the 
boxes out of action, thus locking the truck so that it 
is entirely rigid, when plowing. Previously both trucks 
on snow plows have been rigid with no springs over 
boxes and no equilization. This was necessary because 
the flangers, when plowing, are only 14 in. from the 
rail, and any spring action would cause them to hit 
the rail. In this snow plow, with springs unblocked, 
the riding qualities are satisfactory and, when ready 
to plow, the springs can be blocked out of action. 

The rear truck is completely equalized; rigid bol- 
ster, six-wheel unit. All wheels on both trucks are 
33-in. steel. There are brake shoes on the front and 
back wheels of the six-wheel truck and on all wheels 
on the four-wheel truck. 

The main frame and the machinery frame are of 
completely welded design, made at the United Weld- 
ing Company Division of Lima-Hamilton, at Middle- 
town, Ohio. 

The plow has two headlights, port-hole type win- 
dows, a passage on both sides for the full length of 
the plow, and a walk way the full length of the roof 
with ladders front and back. Hatches over engines 
and air pumps simplify maintenance. Clothes lockers 
for the crew are provided at the rear end of the house 
cab. Sliding doors are provided throughout the equip- 
ment. 

A lining of 14-in. Insulmat, sprayed onto the steel, 
keeps the steam-heated cab from sweating. Windows 
are of shatter-proof glass, set in rubber. A full width 
seat is provided in the engineman’s cab for three per- 
sons, with two operating positions. Both operating 
positions have throttle and brake levers, but the right 
hand only has the reverse lever. The wheel, control- 
ling the snow deflector is operated by air from cen- 
tral position. Cylinder cocks are air and steam oper- 
ated from the operator’s cab. A radial buffer is used 
between plow and tender. In the fireman’s compart- 
ment, between the engine and the boiler, there is a 
seat for the fireman, with an injector, gauges and 
other controls. 
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Derailments— 


and Their Causes* 


Ture are many phases of derailments to be con- 
sidered before rendering decisions as to causes. De- 
railment reports give a picture and are interesting- 
visualizing the various causes. It is essential that 
we do not take for granted that all the reports are 
correct, as in many cases doubt exists as to the true 
story and quite frequently we get the results rather 
than the cause. The accident reports in general are 
undoubtedly the basis of honest conclusions and 
should be treated as such when proper investigation 
has been made. 

Derailments caused by failure of car parts; namely, 
wheels, axles, truck sides, brake rigging, box bolts, 
side bearings, truck bolsters, couplers and their parts, 
draft gears, coupler pockets, coupler cross keys, car- 
rier irons, draft castings, air hose, center plates, 
center pins and car sills are usually in evidence after 
derailments as marks appear on the right of way 
ahead of the point of derailment or evidence of such 
failure is close by. 

Derailments caused by wheels are easily determined 
as they are mainly confined to broken flange, rim or 
tread, or vertical worn flange beyond limits of wear. 
Occasionally steel wheels are found with a rolled up 
feather edge or bead of soft metal around the top 
of the vertical worn surface on the wheel flange. This 
bead will split a switch (even though the flange doesn’t 
take the vertical worn gage) where switch point con- 
ditions are right for the head to enter between stock 
rail and switch point. 

Derailments should not be charged to a thin flange 
taking the gage. The reason for the thin flange gage 
is to protect the wheel flange against breakage as 
when the flange is worn to the condemning limit it 
takes a pressure of 66,200 lb. to break it. These 
figures apply to the chilled iron wheel, single plate 
with reinforced flange. The old double plate 650-1. 
wheels with the sand rims failed with a pressure of 
35,500 lb. when the flange was worn to condemning 
limits. When wheel treads are worn to create a high 
flange (114 in. or more) such flange may strike the 
base of the frog and cause wheels to jump or break 
and derail. Slid flat wheels sufficient to create a high 
flange of 114 in. or more may also strike base of frog 
and break or derail. A loose wheel on axle will de- 
rail and is caused by improper fitting or low mounting 
pressure. Excessively high mounting pressure should 
be avoided also as it may cause broken wheel hub. 
We find, occasionally, where wheels of very low diam- 
eter are applied to car truck which permit truck sides 
to go below the 214 in. minimum above the top of 
^ * Abstract of a paper presented before the Eastern Car Foremen's As- 
sociation, New York, January 13, 1 


¢ Supervisor car inspection and maintenance, New York, New Haven & 
Hartford. 


134 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


By P. J. Hogant 


the rail and may derail passing over flanged frogs, 
float bridge obstructions, high ground or other pro- 
jections above top of rail on the outside of gage will 
raise the truck side and the axle in the journal box. 
Truck frame heights should therefore be watched 
carefully. 

Derailments caused by axle failure are principally 
confined to a bent or broken axle between wheels or 
broken in wheel hub, broken overheated journals and 
those broken off cold. A bent axle may have been 
previously derailed and allowed into service without 
gaging for bent axle. All derailed wheels should be 
gaged, no matter how they may appear at the time 
derailed. 

There are occasions when wheels derail at switch 
points due to excess speed for the turnout and rerail 
again at the frog. Axles become sprung under such 
conditions and are-not detected, perhaps until wear 
shows up in a spot on the side of flange, or until wheel 
is at shop or put in lathe. They may also show up in 
the form of thin flange taking the gage at one or more 
spots while the remainder of flange is perfectly good. 

Broken axles between wheels are usually started by 
a tool mark or a flange mark from other wheels bump- 
ing them during handling. Wheels and axles should 
be carefully handled at all times, and storage tracks 
properly spaced. Axle failure in the wheel hub may 
be caused by excessive stressing during service or 
wheels may have been mounted with a small crack in 
the wheel seat and progressed to failure. m a рег 
centage of second-hand axles are found with cracks in 
the wheel seat. Most all of them will turn off in 
preparation for mounting; however, some are foun 
that will not run off and have to be scrapped. There- 
fore, magnafluxing of journals and axles is important 
in locating cracks that may eventually lead to failure. 

Overheated journal failures may be caused by any 
of the common causes of hot box, such as an improp- 
erly finished journal off the lathe, journal heating 
due to overload and improper journal bearing cor 
tact with journal, defective lining, excessively worn 
or distorted wedge, insufficient lubrication, improP 
erly packed boxes, improper packing, or break-off 0 
journal due to previous overheating (and most likely 
cooled by water, ice or snow). All overheated journ | 
failures take place about 2 to 3 in. from the fillet 0 
journal and prior heating cause shows up in som 
part of the broken surface. 

Journals occasionally break off cold and cause 37 
cidents. Invariably they fail near the journal fillet or 


closer to the back end of the journal than those that 
burn off. The reason for such failure is a tool mark 
left by workmen and such marks will start a fracture 
which will progress to failure in time. 

Truck side frame failures are usually brought on 
by inferior castings, fatigue, or the car may have been 
in a prior accident which started a hidden fracture 
and later failed in service. Occasionally a box of an 
integral side frame will get red hot and water is used 
to cool it off. A light fracture may take place in the 
web near the journal box at compression and tension 
members and progress to failure. Where journal box 
becomes overheated and is water cooled, the safest 
thing to do is to have the castings normalized again 
to guard against trouble. 

Brake rigging failures are serious at times, when 
they drop to the rail or get mixed up with frogs or 
switches and anything is liable to happen. Many 
beams fail in heads, compression, tension and strut 
members due principally to fatigue, excessive wear 
and distortion. They require careful inspection in 
yards and repair tracks. Brake hangers fail and al- 
low beams to drop to the safety supports or the rail. 
Their failure is usually brought on by excess wear, 
improper manufacture, fatigue and poor materials. 
They usually fail in bends and badly worn eyes. Some 
brake hanger pins supporting the hangers are like 
crankshafts; they are badly worn and their cotters or 
split keys take on a speeded wear and breakage. Many 
brake rigging failures are brought on by bad wheels, 
such as comby treads, shelled out and out of round 
wheels. At time of air brake cleaning these items 
should be checked for unsafe wear. 

Side bearings are essential to safe car riding and 
should be maintained in good condition and kept free 
by proper clearances to prevent truck binding and 
assist where warped track conditions exist so as to 
prevent derailments. Truck bolsters fail and cause de- 
railments due to fatigue, poor castings and wear. Such 
failures are mostly on old equipment and it is a good 
thing these trucks are equipped with spring planks to 
bring them into terminals off the right of way. There 
are cars with bolsters having center plates cast in- 
tegral. Some of them have a wide and deep boss. The 
male and female castings wear into each other to the 
extent that they lock, and the wheels on the high rail 
will lift and derail. They make an innocent locking 
proposition as the side bearing clearance may be 
good. However, they are tricky and require shimming 
up between center plates to relieve the locking condi- 
tion and give the necessary freedom to bolster centers 
for curve and elevation in track. 

Couplers, knuckles, keys, yokes and draft castings 
fail and are common causes of trouble. Wear, heavy 
duty, light construction, latent defects in these parts 
brought on from prior accidents, regular road and 
yard handling, will cause failure of these parts and 
the damage that goes along with them. Proper inspec- 
tion and maintenance will keep failures to a minimum. 

Excessive draft gear free slack may assist in derail- 
ments during train run in or sudden pull-out move- 
ments. Gears and couplers should be periodically 
dropped for inspection especially when cars go 
through shops or on repair tracks for class repairs. 

Center pin failures will allow cars to go off center 
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and kinked center pins will bind centers to the extent 
of placing restrictions on the curving of trucks. When 
accidents occur these items should be carefully checked 
to detect any conditions that might contribute to or’ 
cause future trouble. 

Sharp wheel flanges are often held responsible for 
derailments in error. A sharp flanged wheel that ac- 
tually splits the switch point at stock rail must be thin 
enough at the flange apex to enter at the point and 
separate it from the stock rail—this is seldom en- 
countered. This class of derailment is often miscon- 
strued with the loose stock rail, low switch point, the 
chipped switch point, and the broken switch point. 
When these conditions exist the flange of wheel is 
liable to be hugging the rail to that side and ride on 
to the defective point and drop in between it and stock 
rail. Where defective switch point or loose stockrail 
of this kind has caused a derailment, the trackman 
and carman often compromise on a combination of 
defects with which method I do not always agree. 
Many times it has been noticed that a switch point. 
will lift when a wheel strikes the keel of the switch 
point, making the condition right for another wheel 
to enter if it is at that location. A full flange contour 
makes a poor surface contact against a worn switch 
point but when crowding against the switch point it 
will have a relatively easy climbing effect. 

Frogs that are worn cause wheel damage and the 
flanged type will cause wheel to derail when worn in- 
side the flanges. By placing a straight edge across to 
the inside of the frog flanges, then measuring down 
to the tongue of frog, you will be very much surprised 
at the distance for wheel drop. I have seen them meas- 
ure up to 34 in., leaving little, if any, to guide the 
wheel and with wheel flange taper, little security is 
had for the wheel to remain on the rail. It will be 
noticed that the tongue of frogs in many cases is 
rolled to one side which proves the point I am bring- 
ing out, as the flanges are worp and allow wheel 
flange to strike the frog tongue. This type of frog is 
only used in yard service and undoubtedly is econom- 
ical from a maintenance standpoint. It cannot be 
normally used where locomotives operate with blind 
driving tires. 


Road Characteristics 


Some sections of railroad are laid out for high 
speed; others for medium speed and still others for 
low speed, such as branch lines. High speed tracks 
have but a limited amount of sharp curves. Track 
elevation and spirals are well maintained for such 
speed. Slow-down restrictions are usually complied 
with. If not, the train performance speaks for itself. 
It is seldom that speed will cause car derailments on 
this type of track. 

Medium speed tracks which have changing grades, 
series of curves (both single and reversed) requiring 
slow order signs, affect train and car movement and 
will contribute to or cause car derailments due to 
quick changing radius which affects equipment enter- 
ing and leaving curves. Such curve layouts must be 
well maintained with respect to gauge, elevation, line 
and surface for good performance on slow speed 
track, trains or drags of cars are usually handled in 
local jobs with many starts and stops. Track elevation 
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is usually kept to a minimum for low maintenance 
purposes. Rail joints are more or less low on both 
rails; curves will perhaps vary up to 8 deg. or more. 
This kind of track will cause derailments due to low 
elevation in combination with low joints or soggy 
spots under ties. High loaded cars will rock and 
when rear trailing wheels drop into low spots the 
tendency is for the lead wheel of the lead truck to 
lift allowing wheel to mount the rail and derail on 
curve to the high side. Other cases of derailments hap- 
pen on sharp curves where elevations vary too much 
within car wheel base. I have seen as much as 13 to 
3% in. in a distance of 35 ft. There are many turnouts 
. to main line sidings off elevated tracks on curves 
which make a warped track condition; namely, on 
track elevation to the right and the other to the left 
or vice versa. Check these tracks and you may find 
the conditions of which I speak. Older cars due to 
wear and flexibility will negotiate such layouts, or 
cars may pull through such spots all right but when 
_ pushing a heavy squeeze may cause car parts to ex- 
cessively bind and when wheel flanges are crowding, 
it makes it easy to push them over the rail. Some time 
when you have a derailment on a warped track con- 
dition, have the car spotted in the same position and 
measure the distance between the wheel and rail, 
or you may be able to pass a rule between them. I am 
sure that you will find this to be so. An abrupt run-off 
in curved elevation from siding or branch line to a 
main or straight track will derail a car likewise. In 
all such cases the run off should be eased or carried 
back into the curve so that track will be well leveled 
up for both trucks of a car when it approaches the 
intersection in a distance of 60 feet. Cars will nose on 
curves where the speeds are too high for the elevation 
and the wheel hunting will cause wear on the inside 
head of low rail at intervals. This is an excessive speed 
telltale. On new cars the moving parts do not respond 
as quickly to track irregularities as the older cars of 
short dimensions, especially on the older track lay- 
outs with sharp offsets on main and sidings. Many 
cars are derailed on this type of track and are re- 
tailed by crews and reports are not made out unless 
‘damage takes place. All derailments not caused by 
‘defective equipment should have tracks checked for 
‘gauge, elevation and degree of curve, if necessary. 


‘Train Speeds and Train Handling 


Speed restrictions are placed on train movements 
‘due to various reasons but principally on account of 
road characteristics which permit only certain speeds 
for comfortable riding and safe operation. Records 
reveal that many trains have derailed on account of 
exceeding speed restrictions. I have a record where a 
locomotive weighing 100,000 Ib. standing on a 6° 
curve, having track elevation of about 515 in., pro- 
duced a weight of 35,150 Ib. on the high rail and 64,- 
850 Ib. on the low rail. That same locomotive travel- 
ing at a speed of 46 m. p. h. on the same curve equal- 
ized its weight on both rails. As speed increases the 
weight will be transferred to the high rail. 

Train handling is an art that is developed through 
experience. Derailments occurring in train handling 
are not always controllable by the engineer. Excessive 
brake pipe leakage prevents proper charging of the 
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reservoir and when a given brake pipe reduction is 
made the cars with the charged reservoirs will effec- 
tively apply while those on the cars not properly 
charged will have less retarding force. This condition 
would be productive of severe slack action, especiall 

if cars on the rear are loaded. A train of 125 cars hav- 
ing total draft gear travel goes from normal position 
to full compressed position of approximately 57 
feet and twice that or 114 feet from this position to 
extreme stretched position. It is not likely that such a 
condition would take place while handling with brake 
applications. However, the slack is there and at times 
shows up for itself. 

If train slack is not properly controlled by bunch. 
ing of cars, or keeping them stretched, depending on 
road conditions, before brake application is made, 
the slack action can be so harsh that cars may derail 
or go off center. The sudden shutting off of power fol- 
lowed closely by brake application may lift the wheels 
off the rails or the bodies off the trucks. Emergency 
brake applications, predetermined or otherwise, have 
caused derailments especially with empty cars round- 
ing curves. A sudden pull-out movement of train 
caused by opening the throttle when train is drifting 
will cause the lifting of wheels, especially on empty 
cars or equipment with short wheel base, such as 
cranes or derricks on their own wheels if light end is 
forward. Mixed cars having free draft gear slack un- 
doubtedly add to the above conditions. 


Construction of Cars 


It is essential that new cars under construction be 
carefully checked for proper clearances of moving 
parts, both on bodies and trucks, due to these parts 
being new, full size, and only provide the proper 
clearances when correctly applied. Track irregulari- 
ties produce friction on these parts and make them 
susceptible to derailment. We must admit that due 
to stiffness their bodies will remain on a plane and 
will ride in that manner without much weaving oF 
flexing with track conditions and they usually remain 
that way until they have been in service for some 
time. Cast center plates or center plate formations on 
cast bolsters are not always lined up with respect to 
center plate boss and center pin holes in conjunction 
with the body bolster cover plate and stiffner castings 
in bolster. If these parts are not fitted properly for 
curvature or center pin clearance within them, а sut- 
ficient binding action is liable to be inherent and 
cause derailment. 

When coupler and draft gear are assembled on car. 
the coupler should have sufficient swing motion to 
reach the carrier iron side without compressing the 
draft gear to any degree. If compression of draft gear 
takes place it is evident that part of this compression 
serves to pull the car body and derail the car, if same 
is not heavy enough to offset the normal compression 
set up within the gear. . 

The expected swing in Type E coupler heads 5 
about 9 deg. and with the addition of about 9% det. 
more per coupler, for movement from center line 0 
carrier iron to the side of carrier iron, will provide ? 
total movement of about 28 deg. Therefore, any {7р 
of construction that prohibits coupler lateral of 1% 
in. per side as provided for in the А. А. R. construc 


tion of car, serves to resist car negotiations on sharp 
curves. In pulling position, couplers will help the 
radius of operation and in pushing, couplers will re- 
strict the radius of operation. 

In the varying designs of trucks and their founda- 
tion brake riggings we find where lead wheels do oc- 
casionally mount the high rail on curves 6 deg. to 10 
deg. and run on top of rail 10 to 15 ft. before going 
on the ground, in such cases a check of conditions 
showed wheels to be good. However, the flanges of 
wheels showed considerably more high wear at the 
truck dead lever connection to bolster and wheel 
diagonally from it. Cars involved were of new design 
and track conditions were OK for medium speed rail- 
road. The dead lever connection will bolster is the last 
point of take-up on the brake rigging and positively 
tends to swerve the truck and move the wheel flange 
with force against the rail and the diagonal wheel to 
the opposite rail. This condition alone would not de- 
rail a car account of its low braking ratio, but oc- 
casionally a brake is applied where wheel with full 
flange is passing a switch point, having considerable 
wear, and the throw produced on wheel with brake 
application take-up, may cause derailment and the 
more perfect the wheel flange the easier the climb and 
the harder the answer. The throat radius of full wheel 
flange is 34 in. or about 23 degrees and with worn 
switch point wear makes climbing easy. 

А check on other derailments where wheels had 
mounted the rail plainly showed track joints to be low 
which set up a rocking motion of the car body on 
practically new cars and the wheel mounted the rail. 
This is especially true of high box cars having high 
center of gravity such as automobile loads, etc. In the 
past the high auto cars with improperly spaced side 
bearings caused many derailments until side bearings 
were set in to meet А. A. R. locations. 


Restrictions 


Many cars are restricted to certain speeds on curve 
radius due to length and others will not negotiate 
sharp curves and crossovers, particularly when 
coupled, due to over-hand, obstructions on the right 
of way or too sharp a radius for the equipment of 
multiple loads. However, in pushing cars through 
crossover, the car being pushed may be derailed due 
to coupler restrictions, brake rigging and overhand 
being the chief causes. Аз an example, the following 
will give an idea as to what takes place on the move- 
ment of various length cars on curve radius. 

The tabulation for coupled cars is based on ap- 
proximately the same amount of overhang (center of 
truck to face of knuckle) for cars coupled. Radii given 
are for slow operation on regular curves. For coupled 
cars these figures do not apply on reversed curves. 

It may be well to remember that car construction 
design and condition has a decided relation with rail- 
road layout for speeds, whether slow, medium or fast. 


Improperly Loaded Cars 

Occasionally we have car derailments with no ex- 
ternal evidence of anything being wrong and when 
the doors are open it will be surprising to see how un- 


balanced the load is, such cars being loaded to one 
side or not properly secured to prevent rolling with 
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MINIMUM RADIUS OF CURVE FOR CARS—FEET 


Single Coupled Length Ft.-In. 
60 116 46 
70 132 49-6 
80 164 59-8 
90 174 70-8 


car movement. This condition will cause excessive 
side bearing pressure. Often heavy loads are placed 
on one side of car at one end and the opposite side of 
car at the other end to balance the load. This kind of 
loading is taken literally ав complying with the load- 
ing rules which state that load must be equally bal- 
anced on each side of center line. Many cars are so 
constructed that this type of loading will carry along 
all right. Other cars will not carry such type of load- 
ing as bodies twist and unbalance, creating at times 
tight side bearings or car list. L. С. L. loading is very 
often not reblocked or secured when one or more 
consignees, removes his part of shipment and the re- 
maining lading is not properly secured against shift- 
ing and car may roll to one side or the other and cause 
bad car balance. Overloading of cars has derailing 
possibilities and the loading company is responsible 
for car damage if derailed. I might emphasize that 
high box cars loaded with lumber or other heavy com- 
modity occasionally cause shift and lean to the extent 
of derailing. Rule 16, Item D in loading rules for open 
top cars, tells us that when loads exceed 8 ft. from 
top of rail to center of load, authority must be re- 
ceived from the handling railroads. 


Radiant Heating of 
Passenger Cars 
(Continued from page 126) 
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* Research and Development Department, Pullman-Standard Car Manufac- 
turing Company, Hammond, Ind. 
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ELECTRICAL SECTION 


Stroboscopic 


Speedometer Tester 


A TEST stand which employs the principle of the 
stroboscope for testing speedometers, overspeed gov- 
ernors and hand tachometers, is now being used in 
the Erie’s Diesel shop. It is easy and quick to use 
and its accuracy cannot be questioned. 

The motor used to drive the instrument under 
test is a dynamic brake grid blower motor with a 
double-end shaft. It has been reconnected with a 
fixed resistance in the field and a variable armature 
resistance. Power for its operation is supplied by a 
48-volt lead battery. 

The exact speed of the motor is determined by 


The tachometer disk with seven circles of black and 
white divisions for recording seven different speeds 
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means of a stroboscope. This consists of a disk with 
six concentric rings of black and white spaces 
mounted on the right of the motor shaft, as shown 
in one of the illustrations, and lighted by a 20-watt 
fluorescent lamp. The lamp is in a reflector which 
shields it from the operator. 

The black and white divisions on each ring are 
of equal width. The light comes on, and goes out, 
120 times per second and at certain speeds, one of 
the rings appears to stand still. This is because a 
black spot shown at one moment when the light 
is on, has moved over into exactly the same position 


How 14-spot circle looks with motor running at 515 r.p.m. 


—This corresponds to a locomotive speed of 60 m.p.h. 
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The test stand showing the test panel on which аге 
mounted the milliameter, a G.E. speedometer with 
its rectifier and adjustable resistance and the three 
indicating lights for overspeed governor testing 


as the spot ahead of it when the light comes on 
again. 

For testing G. E. indicating speedometers, a G.E. 
variable-frequency a.c. axle meter generator is mount- 
ed on the left end of the stand and driven through 
a spline on the shaft. The output of the generator 
operates both the meter under test and a small millia- 
meter with a scale showing miles per hour. These 
instruments are mounted on a panel at the right of 
the test stand, the small rectangular milliameter be- 
ing mounted permanently at the left, and the circu- 
lar speedometer in a temporary mount at the right. 


The fest stand 
showing the motor 
in the center, the 
lamp regulator be- 
low, fixed arma- 
ture resistances 
behind, battery 
at the left and 
with a G.E. speed- 
ometer generator 
and a G. R. S. 
overspeed gover- 
nor оп opposite 
ends of the motor 
shaft 
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The meter under test is always tested with its own 
rectifier and adjustable resistance. The milliameter 
also has its own rectifier and adjustable resistance. 
The procedure consists of first setting the millia- 
meter by checking it against the stroboscope. The 


RELATION OF AXLE R.P.M. AND LOCOMOTIVE M.P.H. 
BASED ON 39.2-in DIAMETER WHEELS AND 

WITH FLUORESCENT LAMP OPERATING ON 60- 
CYCLE CURRENT 


Test-Rack Motor LOCOMOTIVE ВгАСК Spots ON 
Or AXLE R.P.M. M.P.H. Wuirte Disk 
900 105 8 
800 93.3 9 
720 84 10 
600 70 12 
515 60 14 
480 56 15 
360 42 20 
343 40 21 
300 35 24 
257 30 28 
240 28 30 
206 24 35 
180 21 40 
172 20 42 
150 17% 48 
129 15 56 
120 14 60 
103 12 70 
86 10 84 
60 7 120 
51 6 140 
43 5 168 
34 4 210 
26 3 280 
17 2 420 

9 1 840 


G.E. speedometer is then compared with the m.p.h. 
readings on the milliameter and the proper adjust- 
ments made. 
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For testing Electro-Motive speed recorders, the 
recorder is mounted on the right end of the test 
stand. and is driven by the motor through a right 
angle gear drive with a 1 to 1 ratio. Comparisons 
and adjustments are made in the same way. 

G.R.S. overspeed governors are also calibrated by 
means of the stroboscope. The contact fingers in the 
governor are made to light three lights at the top 
of the test panel. The left hand light is on at speeds 
below six m.p.h. The center lamp lights at a warn- 
ing speed of 62 m.p.h. for freight locomotive gov- 
ernors and at 86 m.p.h. for governors used on pas- 
senger power. The right-hand lamp lights at 65 
m.p.h. for freight governors, and at 89 m.p.h. for 
those used in passenger service. 

The stroboscope provides a highly accurate means 
of measuring speed and close control of the motor 
speed is highly desirable. Originally, the motor speed 
was controlled by a hand-operated rheostat. It did 
not have the necessary fine divisions of resistance, 
and was later replaced by a car lighting lamp regu- 
lator. To the regulator was added a beam scale and 
sliding weight which is used to apply exactly the 
right pressure on the carbon pile. This controls the 
motor armature current and correspondingly the 
motor speed very accurately to any desired value. 
The position of the weight is set manually and the 
regulator maintains constant speed. Disk divisions 
which correspond to axle speed in r.p.m. and loco- 
motive speed in m.p.h. with 39.2-in. wheels are shown 
in the table. 

The speedometer tester is based on 39.2-in. wheels 
with a gear ratio in the drive of 49 to 63. If the 
wheels are 40 in. in diameter, the speedometer will 
be 2 per cent slow, or 1 mile at 50 m.p.h. and 115 
miles at 75 m.p.h. 

The 39.2-in. diameter was chosen because it rep- 
resents an average condition, and requires the wheel 
to make 515 r.p.m. per mile. When the motor on 
the stand is running at 515 r.p.m., the circle with 
14 black spots appears to stand still. 


A web welded between 
alternate pairs of fan 


blades has eliminated 
breakage 
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Reenforcing 
Motor Fan Blades 


By C. F. Steinbrink* 


Several different methods of reenforcing the fan 
blades on General Electric type 716 traction motors 
have been tried unsuccessfully by various service 
shops, as well as the manufacturer. The largest sup- 
plier of unit exchange motors has given up the idea 
of reenforcing these blades, and is removing them 
entirely. This certainly has not proved satisfactory, as 
on some of the early Diesel locomotives no provision 
was made for forced ventilation, and all the air that 
passed through the motor depends on this fan. 

The manufacturer of this motor has redesigned the 
blades, and has made several tries at reenforcing the 
individual blades and none has proved satisfactory. 
The blades would break off, and lodge between the 
frame and armature destroying the armature winding 
or field coils, and if the blade threw itself clear, the 
armature would be so far out of balance that the ex- 
cessive vibration caused from this out of balance. 
destroyed the winding, loosening the laminations, 
throwing commutator bars out of alignment and even- 
tually destroying the bearings. As the fan is almost 
entirely enclosed, making it impossible to inspect the 
fan, a broken fan would invariably cause a complete 
motor failure before it was removed from service. 

After experimenting with various ideas, the photo- 
graph shows clearly how these fan blades are now re 
enforced. This has proved entirely satisfactory. Over 
a two-year period, we have accumulated several mil- 
lion miles, divided between 24 motors, and not one 
fan has broken since this method of reenforcing һа 
been in use. 


* General Electrical Foreman, Chicago, Rock Island & Pacific. 
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Rectifier Type Motive Power* 


Tests made on the Pennsylvania show that a.c. power from an overhead 
wire may now be rectified on the motive power unit for driving d.c. 
motors— The practicality of a 60-cycle distribution system is indicated 


The four Ignitron rectifier tubes 


"T sers made recently on rectifier motive power 
equipment constitute a very important development 
in the electrification of steam railroads. Not only does 
this development mark another important step of 
progress in the use of electrical energy as motive 
power on railroads, but it forms another practical 
demonstration of the inherent flexibility of the single- 
phase alternating current system for railroad electri- 
fication. 

The chief advantage of present direct-current elec- 
trification lies in the use of direct-current series trac- 
tion motors on the motive power units. 

The fundamental advantage of the single-phase, al- 

ternating-current system is its ability to use a high- 
voltage trolley wire, thus making it possible to sup- 
ply, economically, large blocks of power over long 
distances for heavy concentration of traffic. 
. Three types of motive power units have been built 
to operate from an a.c. system, namely, the a.c. series 
motor type, the split-phase type and the motor-genera- 
tor type. 


* Abstract of a paper presented at the Winter General Meeting of the 
American Institute of Electrical Engineers held in New York, January 30— 
February 3. 

1 Transportation Engineering Department, Westinghouse Electric Corp. 
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By L. J. Hibbard ї 
C. C. Whittaker Y 
Е. W. Ames 1 


The a.c. series motor motive power unit is well 
adapted to any application. The best present-day ex- 
amples of the a.c. series motor locomotive are the 
Pennsylvania's Class СС1 and the New Haven's Class 
ЕЕЗ. Although these locomotives are officially rated at 
4620 continuous horsepower, each can deliver from 
8,000 to 9,000 maximum horsepower if occasion 
arises. The above ratings are outputs at the rail. Out- 
put in excess of the continuous rating can be deliv- 
ered at the rail over the entire speed range of the 
locomotive. 

Another important asset of the a.c., series-motor, 
motive power unit lies in the simplicity and flexibility 
of the locomotive control system, i.e., voltage control, 


"which means a minimum of accelerating losses, a 


minimum peak power demand and a large number of 
running speeds. 

The motor-generator motive power unit combines 
all the advantages of the flexible high-voltage, single- 
phase a.c. trolley system and the advantages of the 
d.c. traction motor with the simplicity and flexibility 
of voltage control but it does not have the ability to 
produce economically high short time accelerating 
horsepower at high speed since the best proportions 
of the motor-generator set produce a motive power 
unit with constant horsepower characteristics. 

The rectifier motive power unit combines all the 
advantages of the high-voltage, a.c. trolley system 
with the simplicity and flexibility of voltage control 
plus the advantage of the d.c. traction motor and it 
has the ability to develop high accelerating horse- 
powers at high speed even more economically than 
is possible with the a.c. series motor motive power 
unit. 

Thus, the rectifier motive power unit furnishes an 
attractive means of utilizing the power which can be 
delivered to it by a flexible high-voltage, single-phase, 
a.c. trolley. 


Advantages 


The advantages of rectifier motive power are sum- 
marized in the following tabulation. 
I. RECTIFIER Motive Power vs. SINGLE-PHASE SE- 
RIES Motor Motive POWER 

A. The rectifier motive power unit has the follow- 
ing advantages on a 25-cycle trolley system. Some of 
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these advantages will be increased if a 60-cycle trol- 
ley system is used: 

1. Lower weight of equipment. 

2. Less space required for equipment. 

3. Higher running efficiencies and less standby 
losses. 

4. Higher power factor. 

5. Less maintenance. This point must be proved in 
service. However, the higher efficiency (which 
means less watt hours per ton mile) plus the re- 
duced maintenance of the traction motor and 
gearing should easily overbalance the added 
maintenance of the rectified equipment. 

6. Superior tractive force rating and tractive force 
charcteristics. Westinghouse standard Diesel lo- 
comotive motor type 370-F with 15/63 gearing 
on 42 in. wheels (65 m.p.h. top speed) will de- 
velop 10,700 Ib. tractive force continuously up 
to 24.5 m.p.h. This is a much greater tractive 
force and a higher speed than is possible with 
an a.c. series motor. The speed-tractive-force 
characteristics of the rectifier motive power unit 
are similar to the speed-tractive force character- 
istics of a motor-generator locomotive (i.e., they 
are flat) and hence should have the same anti- 
slip features now enjoyed by the motor-genera- 
tor locomotive. The rectifier motive power unit 
can be applied safely at higher adhesions than 
is permissible for a.c. series motor motive power. 
The net result of these tractive-force advantages 
means that fewer axles will be needed for a rec- 
tifier motive power unit to meet a given duty 
cycle than will be needed for the single-phase, 
series-motor type motive power unit. 

7. Rectifier motive power will develop its contin- 
uous horsepower rating at approximately 30 per 
cent of its top speed, whereas most a.c. series 
motor motive power units do not develop their 
continuous ratings until they reach 50 to 60 per 
cent top speed. This characteristic plus its abil- 
ity to produce economically high accelerating 
horsepower at high speed makes rectifier motive 
power ideally suited for use either in freight or 
passenger service. 

B. The rectifier motive power unit can be used 

under a 60-cycle trolley. 

C. The rectifier motive power unit can be used in- 
terchangeably between two trolley zones involving: 

1. Two frequencies, 25 cycles and 60 cycles. 

2. A.c. and d.c. 

D. The rectifier motive power unit permits more 
horsepower capacity per cab than any other type. 
II. RECTIFIER Motive Power vs. Motor GENERATOR 
MorivE POWER 

A. The rectifier locomotive has the following ad- 
vantages: 

1. Less weight of conversion equipment. 

. Less cost of conversion equipment. 

. Less space requirements for the conversion 

equipment. 

More capacity per cab permitted. 

Simpler and cheaper mechanical parts because 

of Item 3. 

. Reduced standby losses and higher operating 
efficiencies. 


Ф Ae Dm 
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7. High accelerating horsepower at high speeds. 


III. REcriFIER Motive Power vs. DiEsEL ELectric 
Motive PowER 

A. The price of electric energy has been relatively 
stable, whereas the long term trend of liquid fuel 
prices has been upward. Where economic conditions 
justify the electrification of a Dieselized railroad, the 


Averag e 
D.C.Amperes 
l 
1 


% Ripple* à 


Zero 


Fig. 1—Explanation of ripple 


Diesel-electric locomotives can be transformed into 
rectifier locomotives by removing the Diesel engines 
and their appurtenances and applying pantographs. 
transformers, auxiliaries and rectifier equipment. The 
rail horsepower rating of most Diesel-electric loco- 
motives can be substantially increased when and if 
such a change is made. 

History 

The desirability of producing a system of electri- 
fication embodying the advantage of high voltage 
a.c. transmission with low voltage d.c. traction mo- 
tors has been a dream of transportation engineers 
ever since Westinghouse, in the year 1914, first ran 
a rectifier car in revenue service on the New Caanan 
branch of the New Haven. This car was equipped 
with a multi-anode, pumped-type rectifier. Two funda- 
mental limitations were encountered in the use of this 
car as a motive power unit. 

It was limited by the requirement of pumping to 
maintain the vacuum in the rectifier. At that time, the 
technique of vacuum pumping and vacuum seals had 
not reached nearly the present stage of perfection. 

It produced telephone interference and it was nec- 
essary to install track booster transformers in the test 
section to force all the trolley current to return 
through the rail. 

Prior to the year 1937, all rectifiers were of the 
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multi-anode, pumped type, with as many as 18 anodes 
per tank. Subsequently, two developments, the sealed 
tube and the ignitor, combined with a sangle-anode 
made the application of sealed tube ignitrons to mov- 
ing vehicles particularly attractive. With the great im- 
petus which World War II gave to the production of 
aluminum and magnesium by the use of ignitrons, 
which supplied large amounts of d.c. power, the igni- 
tron was produced in quantity. Concurrently, the large 
demand for Diesel electric locomotives has similarly 
put the low voltage d.c. traction motor into mass pro- 
duction. Rectifier type motive power hence becomes 
a produce which will be benefited greatly by these 
two high-production items. 

In the past, three main problems have deterred the 
use of ignitrons and other forms of rectifiers on rec- 
tifier motive power units: 

l. The effect of shock and vibration encountered 
on a moving vehicle. 

(a) With respect to the strength of ignitron tube 
parts 

(b) With respect to the effect of a turbulent 
mercury pool on the performance of the 
ignitors. 

2. The effect of the ripple in the rectified, single- 
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car main circuit 
schematic diagram 


phase current wave form with respect to the heating 
and commutation of conventional d.c. motors. 

3. The effect of interference with communication 
circuits when operating from a single-phase trolley 
with ground return. 


Laboratory Tests 


Problem No. 1 was approached by determining the 
maximum values of acceleration forces expressed in 
terms of “р” observed on an electric locomotive clas- 
sified as a satisfactory riding unit. These values were: 
Maximum cab lateral observed, .66g; usual cab lat- 
eral, .16 g; both values were read on curved track at 
95 m.p.h. Cycles of oscillation were 78 per min. 

Similar tests on another locomotive classified as an 
unsatisfactory riding unit indicated that the usual 
cab lateral was approximately twice that observed 


above while the frequency at 90 miles per hour was 
114. 
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Based on the above, an oscillating test table was 
made on which the ignitrons were rigidly mounted. 
This table had an amplitude of vibration which could 
be varied from 1 in. to 3 in. and a frequency which 
could be varied up to 250 cycles per minute, giving 
values as high as 1.8 g acceleration, or well in excess 
of those observed on a rough riding locomotive. 

With this laboratory setup, two standard type WL- 
653-Bignitron tubes, mounted rigidly on the shaking 
table, delivered 200 to 800 amp. to a Westinghouse 
type 362 railway motor at a shaking frequency of 120 
cycles per min, and 1 in. amplitude. This particular 


railway motor is standard on Westinghouse 660- and 
1,000-hp. Diesel-electric switcher locomotives. At this 
shaking frequency, no “misfires” occurred during sev- 
eral hours of operation. By a misfire, is meant failure 
of the ignition circuit to start an arc for one or more 
half cycle waves. One or several misfires in traction 
service would not be more serious than a pantograph 
bounce of short duration. This test was continued for 
several months and no weakness was apparent in the 
design of the tube when exposed to these severe tests. 


Problem No. 2 deals with the effect of “ripple” on 
commutation and heating of the traction motors. By 
ripple is meant the amount of deviation from a 
straight line wave form of rectifier current. (See 
Fig. 1) ; 

Tests on the type 362 motor were made at various 
loads and at various ripples in the power supply as 
affecting commutation. This motor rates 510 amperes 
continuous on 310 volts. 
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[Laboratory tests indicated that vibration and 
shock encountered on railroad vehicles would not in- 
fluence the operation of the ignitron rectifier. They 
also indicated that the a.c. ripple superimposed on 
the d. c. rectifier output would not cause bad commu- 
tation or objectionable heating of the traction mo- 
tors, and that telephone interference would probably 
be less than that caused by locomotives with series 
a.c. traction motors. It was then decided to make tests 
in service under actual electrification operating con- 
ditions.—Editor's Note.] 


Tests on Pennsylvania Railroad 


Cooperation of the Pennsylvania railroad was 
sought for the assembly of propulsion and control 
apparatus furnished by Westinghouse Electric Cor- 
poration and the multiple-unit car and its auxiliary 
apparatus by the railroad. This assembly has been in 
trial performances for adjustment and refinement of 
apparatus for some months. The car is now in rev- 
enue service. 

In addition to this procedure, the Bell Telephone 
Laboratories and the American Telephone and Tele- 
graph Company cooperated with Westinghouse and 
the Pennsylvania in conducting a series of tests to 
determine the telephone noise influence aspects of 
the rectifier car and existing single-phase a.c. series 
motor equipment. 

The results of telephone noise influence tests are 
only in preliminary form and are not contained 
herein. 


DESCRIPTION ОЕ CAR AND CONTROL: 


The car is a combination type, half its length being 
а baggage compartment. All test equipment requiring 
adjustment and observation, instruments and oscil- 
loscopes were mounted in this baggage compartment. 

The electrical equipment consisted of a specially 
designed transformer, four type WL-653-B ignitron 
tubes for single-phase, full-wave rectification, plus a 
variety of capacitors and reactors as variable test 
equipment. Two Long Island type traction motors 
with control boxes and accelerating grids were used 
primarily because they could be secured quickly. In 
the future on an a.c. voltage-tap control from a trans- 
former would be used. 

The main circuit schematic for the test car as it 
was placed in revenue service at the completion of 
our harmonic tests is shown in Fig. 2. 


PRELIMINARY TEST RESULTS: 


The rectifier car was initially energized on July 15, 
1949, since which time it has been under limited 
operation for apparatus refinement and adjustment 
with no fundamental difficulties ascertained in ap- 
proximately 2,500 miles of trial. It was placed in 
revenue service on October 26, 1949. 

Shock and vibration during normal operation has 
not affected operation in the least. The car has been 
operated most of the time during the tests pulling a 
second car as a trailer. It has been operated success- 
fully for sustained periods of time with full wave rec- 
tification from two tubes only. First, one pair of tubes 
was used up to 60 m.p.h. for 25 successive accelera- 
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tions. Then the other pair of tubes was put through 
a similar test cycle. Normally, all four tubes would 
be used. The car has been operated intentionally for 
short periods of time on two tubes with half wave 
rectification. 

The motors have been operated most of the time 
with approximately 33 per cent ripple in the d.c. cur- 
rent. The commutation under these conditions has 
been black at all times and the commutators and 


SPIRAL WATER 


AUXILIARY ANODE LEAD 


Fig. 3—Section drawing of ignitron tube 


brushes have an excellent appearance. Limited testing 
was done with a 5 per cent ripple and a 55 per cent 
ripple. : 

The test car was operated for three round trips 
making all stops between Broad Street Suburban St 
tion, Philadelphia, Pa. and Paoli, with approximately 
a 33 per cent ripple in the d.c. current. The three 
round trips were repeated the next day with a 5 per 
cent ripple in the d.c. current. Both tests resulted in 
an 86 deg. C. rise (by thermocouple) in the inter 
pole winding. : 

The telephone influence of such a rectifier is being 
investigated on a 25-cycle system. The results, though 
not complete, include field test data taken on the 
ignitron equipped multiple-unit car. They indicate 
that practical filters can be produced which vill per 
mit the use of rectifiers as a power supply for ind 
vidual traction units of an electrified railroad system 
paralleling associated and commercial communication 
circuits. 

The authors are confident that practical filters ca 
be built to permit the operation of rectifier motive 
power on 60-сус1е trolleys in parallel with shielded 
communication circuits. 

(Continued on page 149) 
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Electricians’ Trouble Tracer 


Speeds Repairs 


Electronic instrument developed by maintainers in Washington, D. C., Terminal, 
traces shorts, grounds and open circuits in both open and enclosed wiring 


Two electricians, working in the Washington Ter- 
minal Company, have succeeded in developing a cir- 
cuit tracing device which effectively reduces the time 
required to find faults in both open and concealed 
wiring. Called the "Electracer", the device consists 
of a self-powered signal generator and an electronic 
receiver with headphones. A detachable probe per- 
mits working in confined spaces, and a vibration sen- 
sitive probe may be used to detect noisy bearings be- 


Above: Procedure for lo- 
cating faults їп under- 
ground wiring — Right: 
Parts of Electracer includ- 
ing the receiver, head 
phones, generator and 
probe for use in confined 
spaces 
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fore the sound is audible to the unaided ear. The total 
weight of the Electracer is nine pounds. 

The Electracer employs low-frequency a.c. about 
8 cycles per second. Its operation is based on two 
well known facts—one, that any electrical current 
flowing in a conductor of any kind produces a mag- 
netic field around that conductor. Fact number two, 
that voltage applied to a conductor produces an 
electrostatic field around the conductor. 

By throwing a switch on the receiver or detector, 
it is made to respond either to a fluctuating magnetic 
or electrostatic field, as the operator may choose. 

In locating grounds, a signal current is circulated 
by means of the signal generator through the ground- 
ed conductor, to the point of ground and back through 
the grounding material, to the signal generator. 

The signal generator by means of a heavy duty 
electrical vibrator produces about eight impulses per 
second, and has low, medium and high settings that 
provide low or high voltages, as may be needed for 
low or high resistance grounds or shorts. The heaviest 
current is produced on the low setting and does not 
exceed 6 amp. under any condition. The voltage pro- 
duced, ranges from 6 volts on the low setting to 1,200 
on the high setting. Although the 1,200 volts will 
shock anyone who accidentally contacts it, the shock 
is not dangerous, and the power in it is not enough to 
damage the electrical circuit. The signal generated is 
powered by a 6-volt lantern battery which is con- 
tained inside of the generator case. 

When used for locating grounds on railroad equip- 
ment, the signal can be heard any distance from one 
to six feet from the conductor, even though the con- 
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The Electracer spots a ground їп a car circuit 


ductor is in steel conduit and behind steel paneling. 
The strength of the signal depends on the resistance 
of the circuit and ground connection. Grounds, with 
resistances as high as 50,000 ohms, have been located. 

In trouble-shooting short circuits, the signal gen- 
erator must be attached across the shorted pair of 
wires. However, a short does not produce as power- 
ful a field as a ground, due to the fields of the two 
wires tending to oppose each other, but the field is 
usually stronger at the point of short. If the wiring is 
exposed, it is very easy to follow the path of the sig- 
nal through the individual wire with the aid of the 
probe, connected to the probe jack, provided for this 
work. 


No Signal Strong signal! 
here 
Weak signals at | Weak signal here if 


these sockets lamps are in sockets 
А "E 


Shorted Socket 


Signal Generator 


Signal generator hook-up for shorted lamp 
socket—Wave line indicates signal is present 
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No signal here 


Open Circuit 
UM 


Water pipe or 


о о other ground 
P fon, 


Signal Generator 


Hook up for open cable without metallic shielding 


An electrostatic or voltage field will not penetrate 
or pass metallic barriers, so in case of an open cir- 
cuit in the ceiling of a railroad car in conduit, it is 
necessary to open each junction box and listen for 
the signal applied by the signal generator. 

In the case of exposed wiring, the signal can be 
followed easily along the wire to the point of the 
open circuit, beyond which point the signal will no 
longer be heard, or will be greatly diminished. On 
exposed wiring, the open-signal is very powerful with 
the signal generator set on “HI” position, and can be 
heard at distances up to twenty-five feet. 

The receiver is an electronic instrument of rela- 
tively simple and rugged construction. It is also bat- 
tery-powered by inexpensive and easily obtained bat- 
teries; one, 114-volt standard flashlight cell, and one, 
67 Y5-volt “B” battery. 

The following are a few of the actual cases of 
trouble-shooting done in the Washington Terminal: 

A passenger car developed a ground on a bracket 
fan circuit carrying five fans with individual controls 
for each fan. An Electracer was not available and 
eleven hours were consumed disconnecting each fan 
and switch, and examining the wiring with no suc- 
cess toward clearing the ground. 

When it was possible to get an Electracer, the 
ground was located in twenty minutes in some old 
wiring formerly used to supply a fan that had been 
removed at some time when the car was in the home 

(Continued on page 149) 


Grounded Motor 


Signal Generator 


Circuit arrangement for locating a grounded motor 
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Load Testing of Diesel Engines* 


The practice of testing Diesel locomotive power plants on a resist- 
ance load assures that the engine will deliver rated horsepower and 
that both generator and controls are in proper operating condition 


АВ! 
lu benefits derived from a consistent policy of 
load testing are unquestionable. It is not a cure-all 
for every ailment which Diesels may acquire, but used 
wisely it is a very valuable tool in assisting to insure 
good road performance of the equipment. 
Essentially the main purpose of load testing is to 
determine the condition of the Diesel engine; to know 
that the engine can deliver rated horsepower without 
undue strain in any part thus giving assurance that 
it will continue to do so. Secondarily, such a test 
checks performance of the generator with its associat- 
ed field resistors and wiring. Satisfactory operation of 
the load control is also determined in the testing. It 
is so intimately involved with the operation of a 
present-day Diesel engine that it cannot be considered 
separate from the engine any more than the governor. 
Nearly everyone agrees that load testing is a 
“must” following an engine overhaul. At that time it 
is necessary to make many small but vitally impor- 
tant adjustments, some of which can be made only 
under load. At the same time, there is opportunity to 
observe the performance of moving parts and take 
immediate action to correct any clearances which 
may be improper. 


* Abstract of a paper presented by the Diesel Electrical Committee at the 
Annual Meeting of the Locomotive Maintenance Officers’ Association held at 
the Hotel Sherman, in Chicago, Sept. 19-22, 1949. 


A metallic resistor type of 
theostat being used for 
load testing a Diesel loco- 
motive power plant 
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Load testing has also proven very valuable in run- 
ning repair shops in restoring proper settings when 
components have been replaced and in locating en- 
gine troubles which will appear only under full load 
pressures and speeds. Trouble shooting can sometimes 
be done in regular service but more often such test- 
ing is done under severe handicaps. Service condi- 
tions may interfere with important observations. 
There are always difficulties involved in making ac- 
curate readings or precise adjustments on a moving 
locomotive, proper tools and equipment are not al- 
ways available, and there may be costly dead time for 
the test men waiting and returning to their home 
station. 

To obtain the maximum benefits from load testing, 
the men doing the work must be carefully trained to 
have a thorough understanding of the interrelation 
between the electrical and mechanical portions of the 
engine-generator set. This particularly applies to load 
control and its adjustment. Men of different crafts 
have to work closely and each must understand the 
viewpoint of the other. Many have had difficulty 
grasping the principles of load control, but an ap- 
proach which should help is to break the load con- 
trol down into basic functions of its components. 

The first consideration is that horsepower is con- 
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cerned only with revolutions per minute and torque. 
On most engines today, the governor has only one 
duty and that is to relay the engineer's wishes to the 
engine and see that the engine maintains desired 
r.p.m. The governor measures the engine speed and 
increases or decreases fuel to correct under or over 
speed. The function of the load control is to measure 
the fuel rack displacement (which is torque in a 
sense) and compare it with a standard. The standard 
is set up in the load control by adjustment. The load 
control then raises or lowers generator field strength 
(the loading thus follows) to correct for too little or 
too much fuel rack travel. 

All individual parts concerned with the loading of 
a Diesel engine have definite limits. One must be 
careful to observe that no one part is up against a 
stop as otherwise the entire operation is out of order, 
with very puzzling symptoms sometimes. 


Rheostats 


There are two basic types of resistors for absorb- 
ing the power developed when load testing. Another 
method is possible; that is to convert the variable 
voltage power from the generator to standard voltage 
and feed back into power lines. However, the invest- 
ment in conversion equipment and additional com- 
plexity of equipment or skill required in controlling 
output, make it uneconomical unless a great deal of 
this work is done. 

The two types of absorption equipment are liquid 
rheostats and metallic resistors, each of which come 
in many forms and have certain advantages and dis- 
advantages. 

The liquid rheostat can have a fixed liquid level 
with variation in resistance obtained by raising and 
lowering the electrodes so as to vary area of immer- 
sion. Additional control may be had by varying the 
distance between electrodes. Another form has fixed 


electrodes and the liquid level is controlled to vary 
area of immersion. In considering the use of liquid 
rheostats thought should be given to the suitability oí 
local water. Raw water at some locations can be 
used in certain types of rheostats such as the multiple 
blade type with close spacing. Locations will be 
found, however, where the water does not contain 
sufficient amount of impurities for practicable oper 
tion. In such cases, a salt or other chemical must be 
added to increase conductivity. The corrosive effect 
of such additive on the blades and box material mus 
be considered. 

The water box rheostat is generally cheaper ani 


very flexible particularly if movable blades are pro | 


vided. Load changing under load is an inherent 
characteristic. It is rather bulky and therefore not 
too portable. It is also messy and considerable skil 
is required to obtain full advantage of its wide range. 
It is also awkward to handle unless remote control of 
blades is arranged. It is difficult to insulate to avoid 
leakage of current and requires care in guarding 
against hazard to personnel. It also requires protec- 


tion from freezing in cold climates. It has large shor - 


time capacity without use of additional water for 
cooling. For instance, a box 5 ft. x 6 ft. x 12 ft 
holds about 2,700 gal. and can absorb about 1,0% 
engine hp. for one hour with only 100 deg. F. tem 
perature rise. 

Metallic resistors also come in many shapes and 
forms. Forced ventilation is generally provided « 
this markedly reduces the size and weight (thu 


cost). They can be arranged for water cooling bu | 


this introduces the same problems of insulation as for 


a water box rheostat. Metallic resistors are more | 
stable (the resistance varying only with resistor ele | 


ment temperature), much cleaner and require little 
skill in handling. The range of load capacity is ver 
narrow unless complex and expensive switching ar 
rangements are provided. 
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Volt-ampere characteristic curves for various types of generators— The intersections of these curves with 
the three resistance lines show the current and voltage values which should be obtained at full load 
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First cost is fairly high. Load changing under load 
can be arranged for but adds considerably to the cost. 
In selecting load testing equipment, consideration 
should be given to the range of load capacities re- 
quired. Some of load control can D checked 
satisfactorily with one point on the generator curve, 
though two points offer a better check. Other types 
of lead control require two points, and a third point 
is useful. Generator design varies considerably with 
different manufacturers, and load testing equipment 
suitable for one generator may be entirely outside 
the range of another type generator. À simple means 
of determining requirements at any one location is to 
plot on one sheet, the volt-ampere characteristics of 
all generators to be tested. А line or lines drawn 
through zero and intersecting desire points on the 
generator curves will quickly establish the volt-am- 
pere-resistance-kilowatt requirements of the load ab- 
sorption device. 
any generators in road service, particularly pas- 
senger service, work near the high voltage sud. of 
their characteristic curve. Load testing equipment 
should be capable of reaching the upper portion of 
the generator curve as the stress on insulation is 
more severe. Such a test may show up defects that 
otherwise would be allowed to go into service. 

The relative location of the locomotive unit and 
the load testing equipment requires careful consid- 
eration. A poor location may penalize the shop forces 
in that time consuming moves are necessary to get 
into position for testing. In multi-track shops (either 
running or heavy repair), the relative merits of 
portable versus fixed testing equipment must be 
weighed. To give comparable ease and convenience 
in testing (which includes hookup and disconnect 
time and labor), the fixed equipment should have 
permanent load and control wiring to handy points 
throughout the shop. Another factor of great impor- 
tance is handling exhaust gases when testing inside 
a shop. Testing outside involves extra moves with 
unit, and disagreeable working conditions in bad 
weather. 


Instruments 


The instruments required for load testing include: 
a voltmeter and ammeter for measuring generator 
output, a tachometer, cylinder pressure gauges or 
indicators, exhaust temperature pyrometers and ther- 
mometers. It is well to point out that a load test is 
of no value whatsoever if the meters are not accurate. 
All instruments should be carefully selected to have 
high accuracy and rugged construction. They should 
be protected and handled with care when in service, 
stored properly when not in use and checked against 
a master standard at least once a month if used oc- 
casionally or every two weeks if in daily service. 

А portable exhaust temperature pyrometer is handy 
for a quick rough check of individual cylinder per- 
formance but for more precise work the pressure 
gauge is better. Another simple test that is often over- 
looked is to check lubricating oil temperatures. This 
is a good indicator of the condition of oil coolers and 
can pay dividends. It must be remembered that lu- 
bricating oil is the life blood of an engine and any 
deterioration such as may be caused by heat will, in 
time, affect every part of the engine. 


MARCH, 1950 


Rectifier Type Motive Power 


(Continued from page 144) 
Summation 


A great deal of engineering data has been col- 
lected during our laboratory tests and tests are still 
in progress. Also a great deal of engineering data was 
taken during our joint car tests with the telephone 
company and the Pennsylvania. These data cover 
numerous tests on different filter combinations and 
constants and the effect of these constants on tele- 
phone interference compared with the interference 
generated by one of the cars equipped with single- 
phase, series motors. 

The laboratory test data and the car test data are 
being correlated and analyzed but with only prelim- 
inary results available at this writing. It is hoped 
that the information can be presented jointly by the 
parties involved at some time in the future. 

A full discussion of the problems involved cannot 
be made until the above analysis has been completed. 

It is confidently predicted that rectifier motive 
power units will find wide use on present electrified 
systems and will hasten the electrification of addi- 
tional railroad mileage. 


Electricians’ Trouble Tracer 
Speeds Repairs 
(Continued from page 146) 


shops. All of the disconnecting could have been 
avoided by using the Electracer first. 

A shorted light fixture on a passenger coach was 
located, on a center light circuit carrying six fixtures, 
in ten minutes. On another passenger coach a ground 
on a baggage rack fluorescent fixture on a circuit car- 
rying ten fixtures was located in fifteen minutes. 

On one occasion, a short had burned several wires 
in two in a duct containing many more wires under 
a dining car. By introducing a signal into the open 
end of the wire under the car, the other end of the 
wire was identified easily, and quickly, in the electric 
locker. 

On many occasions, the Electracer has been used 
to locate grounds on underground charging lines. The 
point of ground can usually be located to within one 
foot. This saves much unnecessary digging. Grounds 
have been found on wiring four feet underground. 

The sound or vibration sensitive probe that comes 
as an extra attachment for the Electracer is actuated 
by mechanical vibration on contact. This probe is 
very sensitive and is valuable in locating the exact 
source of mechanical noise on any mechanism. 

. The Electracer was developed by Donald A. Whar- 
ton, a railroad electrician, assisted by James W. 
Cheadle, also a railroad electrician, and George I. 
Martin. It is being marketed by the Wharton Elec- 
tronic Instrument Co., 1217 Euclid Street, N.W., 
Washington 9, D. C. 
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EDITORIALS. 


The Rectifier Car 


Important new developments almost always depend 
on the production of new materials. The ideas for 
using such materials often exist for a long time, but 
they must remain dormant until the necessary mate- 
rials become available. 

As a corollary, a new development or a new piece 
of equipment may have a profound effect on long 
established practices. The sealed rectifier appears 
to be such a device. Applied to a Pennsylvania mul- 
tiple-unit car as described in an article in the Elec- 
trical Section of this issue, it has demonstrated the 
practicability of several things. First, that the shocks 
and vibration of train operation do not cause trou- 
ble from splashing or displacement of the mercury 
pool. Second, the ripples on the current wave do 
not cause appreciable heating of the motors. Third, 
preliminary tests indicate that telephone interference 
may be reduced to a value less than that caused by 
similar cars or locomotives powered by series a.c. 
motors. 

All this means that cars and locomotives equipped 
with series d.c. motors may be operated from a high- 
voltage a.c. trolley without the weight and power 
limitations imposed by a motor-generator set. The 
rectifier is much lighter in weight than a motor- 
generator set and is capable of handling much 
greater overloads. It seems quite probable that new 
motive power for use on existing electrified lines 
may employ the rectifier principle. 

It has been said that if such locomotives had been 
available a few years ago, when electrification stud- 
ies were being made, the results might easily have 
tipped the balance in favor of straight electric trac- 
tion. There seems to be no immediate possibility of 
a completely new trunk line railroad electrification, 
but rectifier motive-power units should reduce capi- 
tal costs in future applications, and when traffic 
density, aided by rising fuel costs, makes such a 
change desirable, existing Diesel-electric locomotives 
could be converted as rectifier locomotives with an 
increase in horsepower rating. 

Insofar as a rectifier car or locomotive is con- 
cerned, a 60-cycle power source is as good as 25- 
cycle. A 60-cycle distribution system could be sup- 
plied directly from existing power sources. To pro- 
vide for the increased impedence resulting from the 
higher frequency, it might be necessary to use 
50,000 volts instead of 12,000 volts on the overhead 
wire. The greater insulation required would increase 
contact system costs, but this should be more than 
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offset by the simplification or elimination of sub 
stations. 

The car has caught the interest of many engineer 
and others in the railroad field, and speculations ar 
rife concerning applications which may be more im- 
mediate than new trunk line electrifications. Some 
suggest use in open-pit mining, or industrial servic. 
Another proposed idea is that a single wire be strung 
over hump yard tracks to supply a rectifier loco- 
motive which could be controlled from the hump. 
This principle, it is said, might be used by steel mill: 
It is further proposed, that since the rectifier is not 
influenced appreciably by frequency, the rectifier 
might replace the reducing gears now necessary to 
reduce gas-turbine speeds to those required by ger 
erators of established design. In such a case : 
high-speed, variable-frequency generator driven di 
rectly by the turbine would supply standard traction 
motors through a rectifier. 

Some of these ideas may be impracticable, but : 
certain amount of imaginative thinking is necessary 
if the potentialities of such a new product are to be 
realized. The possibilities are so various, it is almo: 


certain numerous useful applications will be found. | 


A Fresh Approach 


To Diesel Problem: 


The Chicago & Eastern Illinois has undertaken : 
novel approach to the interchange of Diesel тат 


tenance and operating information by helping and | 


encouraging employees to form a Diesel club er 
tirely within the railroad. Membership in the club 
is open to enginemen and firemen, to mechanics. 
helpers and apprentices of the shop crafts, and to 


supervision. Officers of the club are chosen entire! | 
independent of their status with the railroad. The 


president of the club, for example, is an electrician. 
the vice-president a foreman, and the secretary * 
sheet metal worker. Its only connection with the 


road is through the assistance it receives, which cor 


m, slide 


sists of being furnished with a meeting roo de 
nica 


and movie projectors, Diesel literature and tec 
assistance from specialists in management ranks. 

The wisdom of the C. & E. I. in encouraging ye 
aiding such,a club is indicated by the attendant 
figures. At the evening meetings, which are hel 
twice a month, there is an attendance of better than 


50 per cent of the membership. This is a truly high | 


fifth of 


attendance in view of the fact that nearly а 
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the members are road men, many of whom can only 
attend during layovers, and that there are also two 
afternoon meetings a month for that portion of the 
members whose working hours conflict with the 
evening meetings. 

What is significant about the accomplishments of 
the club is that it can serve as a model to other 
roads confronted with the need for the exchange of 
information on Diesel problems. A club of this na- 
ture would be particularly helpful to roads with 
important Diesel maintenance facilities in towns 
which have no shops of other roads. The methods 
by which the club was formed and is being con- 
ducted can serve as a pattern for other lines and 
help them to attain equivalent results. The club holds 
its meetings at times most convenient to the mem- 
bers and the program includes subjects of maximum 
interest. Questionnaires were passed out to mem- 
bers and prospective members to determine what 
rights the meetings should be held, at what time, for 
how long, whether a question-and-answer period 
should be included, and how long it should last. The 
vote of the majority was followed exactly, and this 
is undoubtedly one reason for the popularity of the 
club. Meetings are held when the members want 
them, for as long as they want them, and the pro- 
gram includes what the members desire. 

There are other factors contributing to the popu- 
larity of the club, which other roads contemplating 
similar clubs would do well to follow. The meetings 
are planned by a topic committee which includes a 
representative cross section of the members. This 
aids in placing on every program at least one thing 
of interest to each category of the membership. Each 
meeting includes an actual case history of a Diesel 
failure, followed, where possible, by an educational 
movie on the general subject of the failure. Meet- 
ings are concluded with an entertainment movie. 

A Diesel club entirely within one railroad is a 
novel idea but it is certainly not without merit. That 
it can hold the interest of its members is shown by 
the example of the C. & E. I. club. While it may be 
said to have the weakness that foreign road experi- 
ences are not learned, this should not be serious on 
any road that has more than a handful of Diesels as 
most such roads will encounter a reasonably repre- 
sentative operation. The inclusion of road men and 
shop men helps to acquaint each with some of the 
problems of the other. Different crafts within the 
club also gain a broader knowledge and better ap- 
preciation of phases of work other than their own. 


Leaky Cars 


A recent circular of the A. A. R. Freight Claim Divi- 
sion calls attention to increasingly large loss-and- 
damage claim payments, resulting from the use of 
defective or unfit equipment which totaled $5,083,- 
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184 in 1948 and probably exceeded $7 million in 
1949, according to reliable estimates. 

No one knows exactly how much of this damage 
is caused by water leaks in cars, but evidently enough 
to give concern to freight claim agents generally, for 
the National Prevention Committee placed this sub- 
ject on the agenda of a meeting at St. Louis not 
long ago, discussed the seriousness of the condition 
and recommended some specific action. For exam- 
ple, they said that cars now arrive at destination in 
many instances with water damage due to leaky roofs 
or sheathing, the defects being such as to escape de- 
tection in the usual process of inspection. Moreover, 
these cars often are allowed to go back into service 
without proper repairs being made and the same 
kind of damage occurs again. 

Undoubtedly, most of this damage happens in 
connection with older equipment, although new cars 
just out of shop are sometimes found by water test 
and other inspection to have potential leaks. The 
most practicable and effective means of checking cars 
in service for tightness is visual inspection from the 
inside with all doors and openings carefully closed, 
although this does not absolutely preclude the pos- 
sibility of water entering by some indirect path or 
combination of cracks through which light will not 
pass. The driving force of rain under severe wind 
conditions or high train speed is such that water is 
bound to enter cars unless prevented by unbroken 
construction and well-sealed door openings. 

The claim-prevention experts suggest that some 
program be worked out by individual roads under 
which defects of the kind mentioned, when found at 
destination, will be chalk-marked on the insides of 
cars by consignees, railroad agents or representatives, 
and car departments immediately notified before the 
empty cars go back into service. In case, through 
some error, defective cars do get back into service 
before repairs are made, the chalk marks on the in- 
sides of cars will serve as a warning to those who 
might be tempted to load them with commodities 
susceptible to water damage. 

It is suggested that similar procedure be followed 
in the event that cars are made unfit for loading, due 
to contamination. With suitable information at as 
early a date as possible, car departments can give 
cars in this condition necessary cleaning before they 
are again placed for loading. 

Benjamin Franklin is commonly credited with the 
saying, “А penny saved is a penny earned,” by 
which he undoubtedly meant that net earnings are 
just as favorably affected by subtracting a penny 
from expenses as by adding it to total income. Be 
that as it may, and disregarding the fact that present 
currency inflation has reduced the value of a penny 
almost to the vanishing point, the principle enun- 
ciated is sound. Railway traffic is far from record 
breaking, but the same cannot be said of taxes, 
material costs, labor costs, etc. Consequently, the 
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reduction of claim payments in all aspects relating 
, to car performance is so imperative that car depart- 
ment officers, supervisors, inspectors and men of all 
ranks will, in their own interest as well as that of 
the railroads they serve, spare no effort to eliminate 
leaky roofs and any other condition which reduces 
freight car serviceability, good will of shippers and 
consignees, and net earnings. 


Explosions! 


Down through the many years that the steam loco- 
motive has been the principal source of motive power 
for the movement of trains in American railroads, 
boiler explosions have been one of the problems, 
from a safety standpoint, that the roads and the 
Interstate Commerce Commission Bureau of Loco- 
motive Inspection have had to deal with continu- 
ously. In spite of the many objections that were 
raised to the introduction of the Diesel-electric loco- 
motive when it first appeared to be developing into 
an important source of railroad motive power, there 
was one advantage, from a safety standpoint, that 
engine crews instinctively recognized and that was 
the absence of potential disastrous explosions such 
as have been experienced with steam boilers. In the 
five-year period ended June. 30, 1949, the number 
of steam locomotives for which reports were filed 
with the Bureau of Locomotive Inspection has de- 
creased by almost 10,000 units—from 43,019 in 
1945 to 33,866 in 1949—and there has been a favor- 
able decrease in the number of boiler explosions. 
However, in the year 1945 when there were 43,000 
steam locomotives there were nine boiler explosions 
resulting in the death of nine employees and the in- 
jury of 13, and in 1949 there were still five accidents 
resulting in the death of seven employees and the 
injury of 14. 

There are still almost 30,000 steam locomotives in 
service and it is vitally important that vigilence is 
not relaxed in matters relating to those maintenance 
and operating practices that result in steam locomo- 
tive boiler explosions. With the attitude toward 
steam locomotive maintenance on the part of some 
mechanical officers today we can, with a declining 
number of units, easily find ourselves in a position 
where boiler explosions could increase rather than 
decrease. 

The changeover on many roads from steam to 
Diesel-electric power has not completely eliminated 
the possibility of explosions; with the Diesel engine 
as a prime mover we still are faced with crankcase 
explosions. It is true that they rarely end quite as 
disastrously with respect to loss of life, injury and 
property damage as steam boiler explosions, but 
they are serious enough in nature so that the Bu- 
reau last year felt it necessary to call the attention 
of railroad men to this problem. In the same five- 
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year period—1945 to 1949—the number of Diesel. 
electric locomotives for which reports were filed with 
the Bureau increased from 5,139 to 12,602 and in 
the year ended June 30, 1949, there were six cases 
of crankcase explosions on Diesel-electric locomo- 
tives in which, fortunately, no employee was killed 
and only six injured. — 

The reasons for crankcase explosions are well 
known. Foremost among them is the dilution of the 
crankcase lubricating oil to a point where an ex 
plosive mixture is present. In each of the six cases 
reported the reason for the crankcase explosion was 
a mechanical defect which either allowed the explo- 
sive mixture to be ignited by flame blowing, by de- 
fective cylinder parts or by overheated mechanical 
parts such as main or connecting-rod bearings. Con- 
trolling lubricating oil dilution is a matter of un 
ending vigilance in testing and inspecting the lubri- 
cating oil, and controlling mechanical defects is a 
matter of inspection and a regular schedule of 
maintenance. Any inclination on the part of rail 
road maintenance men to stretch out the inspection 
and maintenance periods beyond that which are 


‘generally accepted as experience develops is an in- 


vitation not only to a share in the property damage 
costs of engine failures but to increase the possi- 
bility of death or injuries to employees as well. 


~NEW BOOKS 


Toot ENciNEERs HaNpBookK. Published by McGraw- 

Hill Book Co., New York. 2,005 pages. Price $15. 
As handbooks go, this probably ranks as one of the 
most comprehensive works in the mechanical indus 
trial field. With 115 sections dealing with every 
phase of tool engineering design, fabrication and 
maintenance, the more than 2,000 pages have been 
prepared by a group of authorities in their respective 
fields selected by the executive committee of the 
American Society of Tool Engineers. The editorial 
scheme in this handbook has been to break up ge 
eral topics into small units for the most convenient 
reference and use. For example, instead of discuss 
ing all gear manufacturing operations in one st 
tion, the material appears in six separate section: 


. and sub-sections having to do with such phases of 


gear production as milling and hobbing, shaping 
manufacturing, finishing, design and inspection. The 
subjects of planning, materials, machine design and 
operation have been separated so that, regardless of 
the nature of the readers’ interest, detailed informe 
tion is instantly available through the medium of # 
complete index. New techniques and processes such 
as powder metallurgy, modern gauging metho 
non-destructive testing, friction sawing and applic — 
tions of sintered carbides, are among the chapters 
in this publication. Included also are sections with 
up-to-the-minute machine tool and tooling data. 
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SHOPS AND TERMINALS 


Welding Aluminum 
And Cast Iron Parts* 


By Н. E. Gannett 


With mounting costs of operation in the railroad in- 
dustry there is, more than ever, a demand for increased 
efficiency in the use of labor. There is also a need for 
welding processes that will help extend the economical 
service life of expensive component parts of mechani- 
cal units that make up primary transportation facili- 
ties. If railroads are to continue as successful enter- 
prises, they must adopt and use the welding processes 
that more closely approach perfection in their adapt- 
ability to repairing and rebuilding the metals and al- 
loy parts that become defective. Perfection in the sense 
used here does not mean to duplicate only the propert 
of a casting at a point or area of breakdown throug 
normal use ; it means to be able to provide a deposit of 
integral material that can amply resist the forces in 
the breakdown area that caused the initial failure. 

For many years we have been looking for a depend- 
able process and procedure whereby the relatively 
cheap and concentrated heat of an electric arc could 
be used to weld cast iron and aluminum. From the 
welding operator's point of view, and from practical 
tests of hundreds of such parts that have been welded, 
there are many reasons to believe that the inert-gas- 
shielded arc process is a complete answer. 

The more recently developed Diesel motive power 
and streamlined high-speed rolling stock are the re- 
sult of intensive research designed to take advantage 


* Abstract of a paper presented at the 1949 annual meeting of the 
American Welding Society. 
+ Electrical Engineer, Line Property, C. B. & Q. 


Fig. 1—A cast iron cylinder head ready for welding 
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Fig. 2—Covered asbestos-insulated box for 
welding cylinder heads—The cover on the left 
has an opening for welding the injector hole, 
the one on the right for rebuilding valve seats 


Fig. 3—Inserting a steel cylindrical 
plug for welding the injector hole 


of any and all metals and alloys that have inherent 
physical properties most able to meet a vital service 
requirement in a complex structure. This newer-type 
equipment has greatly broadened the use of metals 
and alloys and subjected them to more constant and 
heavier service limits. Many of the welding processes 
and ‘procedures were adequate for the older type 
equipment but as newer types displace older types, it 
is found that the quality requirements of welding 
placed several of the older сот ара processes and рго- 
cedures in a secondary position. Fortunately, the inert- 
arc-welding process, preferably using argon, has been 
developed to a high acceptability with which to re- 
claim many of our most difficult parts. 
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In the previous mention of argon, the word “prefer- ity of 0.0000389 as compared to 0.000339 for helium. 
ably” was used because argon has a thermal conductiv- This ratio difference of 10 to 1 increases the capillar- 
ity of the molten metal, a desirable condition in any 
building-up operation. No other fusion welding pro- 
cess sence. fluidity of molten metal as does the inert. 
gas-shielded welding process using argon. This is espe- 
cially noticeable on cast iron and aluminum, both of 
which flow quite similar to silver in a fluid state. Due 
to the increased capillarity it is not difficult to weld 
aluminum overhead and vertically. Also due to the 
fluidity and increased capillarity there is a minimum | 
of waste material as the impurities readily float to the 
ONE and the fluid metal readily joins in the molten 
pool. 

Cast iron and aluminum welding by other processe 
is essentially *puddling" operation in which the filler 
material is used to push the molten pool to full depth. 
or else a paddle of foreign metal is used to spread and 
smooth the weld puddle. Any such puddling is unnec- 
essary with the inert-gas-welding process and it ha: 
Fig. 4—Ground-out areas of cracks at the valve Ya found detrimental m the case of cast iron. For 
seats ond at. the pre-combustion chamber open- if the cast-iron filler rod is pushed to the bottom of the 
ing in a cylinder head ready for welding molten pool, gas pockets will form and a porous con 
dition will likely result. Only the surface of the molten 
pool should be contacted with the filler rod. 

Our practice in all possible operations is to posi- 
tion the work so as to weld downhand. The parts are 
first preheated either in an oil furnace or by use of a 
preheating flame. In the case of cast iron, the parts 
are welded in insulated work-cases with openings 
through which the part may be welded with only a 
small area exposed. 


Cast Iron Welding 


There is sufficient heat retained to complete the 
weld and the completed part is immediately post 
heated. When it is removed from the postheating fur- 
nace it is placed in insulated cooling boxes which per- 
mit complete cooling in about 24 hr. The parts being 
reconditioned are easily handled in metal asbestos 
lined boxes that hold the preheat and postheat. The 
boxes are easily positioned at the eorrect working 
Fig. 5—A repaired head with the valves in- height. At each welding station an air curtain is pro- 
stalled, showing the зууга аа ема xri vided that shields the welding operator from indi of 
lc thé өрер оК tne а а enamber the heat emanating from the boxes. These condition: 
promote speed and better-quality work and also are a 
factor in the reduction of required skill on the part of 
the welding operator. 

The procedures for welding cast-iron cylinder head: 
are as follows: The heads are first tested for water 
leaks and any that are found are marked. Thev are 
Magnaflux tested to locate any cracks in the stud holes 
that bolt the head to the cylinder liners. Most injector 
holes are drilled 17% in. in diameter to a depth of 
14 in. with beveled circumference. Fig. 1 shows a head 
ready for welding. The injector hole is drilled out a: 
shown, and the areas between the valve seats and the 
injector hole are chipped and ground. The hole in the 
latter is drilled deeper than 134 in., or to the bottom 
of any cracks. The cracks are then chipped or ground 
out down to the water space. Grinding with a thin 
emery wheel is preferred. The furnace in which the 
heads are preheated uses an air-kerosene flame. The 
heads are removed from this furnace with a chain 
hoist and lowered into an asbestos-lined box with з 
Fig. 6—Steps in welding cast-aluminum Diesel pistons cover to cool until the next day. 
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The heads are preheated to about 1,500 deg. F. in 
the same furnace. After heating they are placed in a 
box like the one shown in Fig. 2. This asbestos-insu- 
lated box is fastened to a jig that permits the part to 
be revolved and also turned 180 deg. so that the part 
may be placed on its side. The box is 15%% in. in 
diameter, 9 in. deep and is welded from 14-gauge steel. 
The covers are insulated and have a 3-in. flange. The 
cover at the left has an opening through which the 
welding is done at the injector hole. The cover on the 
right has a 5-in. hole through which the valve seats 
are rebuilt. The valve seat lid is easily turned by the 
handles so that each seat can be successively welded. 

If the injector hole is to be rebuilt, the first step is 


to place a steel cylindrical plug into the hole and tack . 


weld it into place as shown in Fig. 3. Inert-gas-shielded 
arc welding is used to make multiple passes around 
this plug and across the cracks to the valve seats. 


Building Up Valve Seats 


In building up valve seats each seat is first melted 
down completely around the circumference with the 
inert-gas arc process without any rod being applied. 
This has been found to be important; the seat will be 
defective when finished if this is not done. The seat is 
welded through the valve-seat cover, adding cast-iron 
filler rod at the front of the molten puddle. At this 
point care must be taken not to dip the rod as this has 
been found to cause harmful porosity. 

After the valve seats and injector hole are rebuilt, 
the cylinder heads that have cracks at the side in the 
stud holes are placed on their sides in an insulated 
box so that the stud hole can be welded downhand. 
А copper back-up strip is used in the stud holes to 
prevent the metal from plugging up the holes. 

Preheating time on the head is about 20 to 25 min., 
welding time from 40 min. to 1 hr. and 30 min., and 
postheating time is about 15 to 20 min. These recon- 
ditioned heads give a service life equal to that of a 
new head. The cost of welding and machining runs 
in the neighborhood of $25, against a $59 cost for a 
new head. А 

The second type of cylinder head which is being 
profitably repaired by the inert-gas arc-welding method 
is the one shown in Fig. 4. The areas of cracks at the 
valve seats and at the opening of the precombustion 
chamber are ground out. Procedures for repair of 
these cast-iron heads are quite similar to those just 
described. A finished repaired head with valves in- 
stalled is shown in Fig. 5. The stress-relieving cuts 
made in the opening of the precombustion chamber, 
help prevent frequent cracking in this area. 

Gasoline motor-car heads can also be repaired with 
inert-gas arc welding. The material is aluminum im- 
pregnated with a phenolic resin and it has been found 
impossible to make repairs with any other process 
than inert-gas arc welding. A patch on the side of this 
type of head was readily welded in, and the same pro- 
cess is used to build up valve-seat areas for the inser- 
tion of new valve seats. 


Aluminum Welding 


In Fig. 6 the cast-aluminum Diesel piston on the left 
has been prepared for inert-gas arc welding. The one 
at the right has the crown welded and machined and 
the top ring groove is welded but unmachined. Cracks 
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Fig. 8—Turning jig with a protective cover 
used to build up ring grooves in aluminum . 
pistons—The handle is used to turn the piston 


Fig. 9—4A completed ring groove 
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Fig. 10—High alloy Diesel valves reclaimed 
by welding—The valve on the left is as-welded; 
the one on the right has been machined 


in the crowns of these pistons occur frequently in the 
areas shown and the ring grooves become badly worn. 
They cost about $157 to purchase; they can be recon- 
ditioned for about $15. 

Before welding, the crown on top is dished down 
Írom 0.001 to 0.006 in. The top is drilled and chipped 
out to remove the cracks and permit the contact of the 
welding electrode inside the water-cooled cup. Ring 
grooves that are to be built up are machined out with 
beveled edges to permit entry of the cup. Using a No. 
80 tip the piston 1s oxyacetylene preheated to 500 deg. 
F. using a cover as shown in Fig. 7. The part is then 
placed in an asbestos-lined box to hold the heat. While 
the top is being welded the preheat is held by the 
flame from a blowpipe fitted with a No. 20 tip. Sev- 
eral passes are necessary to repair the extensive de- 
fects found in these parts. 

Fig. 8 shows the turning jig and the protective cover 
used in building up the ring groove, also the heating 
blowpipe and the handle used to turn the piston. Fig. 9, 
a view of the same setup, shows the exposed part of 
the piston with the deposited metal in a ring groove. 
On the edge of the table, lower left, is the pipe which 
releases the curtain of compressed air which makes for 
welding comfort. 

In this welding, superimposed high-frequency cur- 
rent is used with 60 cycle current at 300 amp. with a 
3/16-in. electrode and an argon flow of 12 liters per 
minute. Finished pistons are allowed to cool in a cov- 
ering of asbestos paper. Parent metal of the piston is 
64 Brinell as compared to 48 or 54 Brinell for the de- 
posited No. 23 drawn aluminum rod metal. 

Other representative aluminum Diesel parts that 
can be repaired efficiently by inert-gas arc welding 
are cracked radiator cooling headers, damaged cool- 
ing fan blades and gear-box casings. In some cases a 
prepared section of aluminum plate was welded in 
place. 


Welding High Alloy Steels 


Fig. 10 shows two high-alloy Diesel valves reclaimed 
by inert-gas arc welding. The valve on the left shows 
the gas-welded appearance, that on the right is finished 
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ground. In this rebuilding, about 1% in. thickness of 
MW rod is deposited. It is possible to rebuild thes 
valves at a fraction of the cost of new valves and they 
give service equal to new. 

The inert-gas arc-welding process is used on the 
Burlington for 20 different stainless steel applications. 
14 aluminum, 4 alloy steel and 4 cast-iron parts. We 
feel certain that the field for the process has much 
room for growth in the railroad industry. We have 
stepped up our current capacity to 1,000 amp. in 
preparation for limitless expansion in heavy appli. | 
cations. 


Press Shorten: 
Drawbars and Other Part: 


A press constructed by shop personnel of the Balti- 
more & Ohio at Cincinnati, Ohio, shortens draw- 
bars, spring hangers, side rods, spring equalizers. 
and any other parts which will fit in the press. The 
shortener exerts a maximum force of 127 tons with 
90-Ib. air pressure. Parts to be shortened are heated 
a little above cherry red, and the press will shorten 
drawbars up to 2 inches per heat. Miscellaneous 
dies and fixtures used with the machine also per 
mit performing such operations as re-forming hole 
and reshaping ends. 

The press has steel plate sides 2 in. by 12 in. which 
fit in grooves on a 2-in. plate which is in turn sup- 
ported on four channels 114 in. by 6 in. by 15 in. 
Grooves and slots are cut into the sides at frequent 
intervals along the 10 ft. length for inserting back 
ing up pieces and holding-down members. 

The shortening force is applied by two 14 in. b 
14 in. brake cylinders, each having a 6-in. diameter 
plunger and controlled by a straight air valve. А 
lever bar 2 in. by 40 in. amplifies and transmits the 
force of the cylinder to the part being shortened. 
This bar is 2 in. thick, 40 in. long, 414 in. wide at 
the cylinder end and 8 in. wide at the other end. 


Placing a drawbar in the press 
preparatory to shortening, re-form- 
ing the hole and reshaping the end 
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The drawbar is held down by a bar inserted 
in holes and is backed up by a heavy plate 


The fulcrum on each of the bars is located between 
the force points. For straightening large objects the 
fulcrum is 5 in. from the rod that applies the force, 
while for shortening smaller objects the fulcrum is 
about 2615 in. from the air piston rod. 


Large Lye Vat 
And Rinsing Platform 


The large lye vat and rinsing platform, illustrated, 
are both located in a sheet metal enclosure in one 
end of the Santa Fe locomotive shop at San Ber- 
nardino, Calif., where they are used for cleaning all 
kinds of steam and diesel locomotive parts. 

The raised solution tank is large enough to take 
two 16-cylinder Diesel engine cylinder blocks at one 


Above right: Interior of 
lye vat showing steam- 
heated solution tank; 
adjacent slotted wood 
rinsing floor; and 
raised platform used in 
rinsing high pieces— 
Right: Sheet metal en- 
closure surrounding vat 
—Cleaned Diesel en- 
gine parts in fore- 
ground 
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time, handled into and out of the tank by means 
of the shop overhead traveling crane. These cylinder 
blocks are left in the tank from 24 to 36 hr., de- 
pendent more or less on how dirty they are, thus 
giving the solution ample time to cut all grease, 
dirt, etc. 

After a specified period of time in the solution, 
the cylinder blocks are removed from the tank and 
placed on the adjacent slotted, wood, rinsing floor 
where they are thoroughly washed and all ports 
blown out with hot water and steam. The narrow 
platform and guard rail, located about 30 in. up 
on the tank side gives the washing crew sufficient 
elevation so that they can readily direct the rinsing 
stream of hot water and steam onto upper parts of 
the cylinder blocks, or downward into cylinders and 
other inaccessible places. 

Rubber hose of various capacity, dependent upon 
how large a steam of washing water is required, 
are supplied and suspended when not in use from 
hooks on the guard rail. The rinsing floor is self 
draining. The cleaning solution is removed, the tank 
cleaned out and a new solution made at periodic 
intervals in accordance with customery practice. 
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QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source from which authoritative answer can be secured. 


Steam Locomotive Boilers 


By George M. Davies 


Tolerances for Punched Holes 


Q.—What is the practice for punching staybolt 
holes in firebox side sheets? What are the required 
tolerances with respect to the size of the punch hole 
and the staybolt tap.—E. W. D. 


A.— The practice for punching holes for staybolts in 
firebox side sheets varies. The general consensus is 
that the punched holes should be from 14 to 5/16 in. 
less in diameter than the nominal diameter at the 
staybolt tap. The punching should be done from the 
water side of the sheet. For rivet holes in firebox 
sheets under 9/16 in. in thickness, the holes are 
punched ¥ to 3/16 in. smaller than the required 
diameter and reamed to the required diameter after 
the sheets are assembled. 


Determining Back Head Radius 


Q.—In determining the radius of the flange of a 
locomotive boiler backhead, where the maximum ra- 
dius is at the top, by measuring the depth of the arc 
from a straight edge placed against the inside of the 
corner, should not the length of the straight edge be 
reduced to obtain the true radii at points away from 
the top? —R.M.C. 


A.— The radius of the flange of a boiler backhead 


is determined as shown in the drawing. 


2h 


R= 


where 

R = radius of corner, in. 

A = chord of arc, in. 

h = depth of arc for chord A, in. 

The length of the straight edge used should not ex- 
ceed the distance B-C, the points B and C represent- 
ing the point of tangency of the radius and the flat 
plate, however the length of the straight edge used 
can be any length less than B-C. Where the radii of 
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the flange vary from the sides to the top differ to any 
great extent greater accuracy would be obtained by 


keeping the length of the straight edge equal to the 
distance B-C, at various points along the flange. 


Brackets For Leveling Boilers 


Q.—When leveling a boiler for locating the water 
level it is the practice to place a spirit level on the 
top center line of a straight shell course after the lag- 
ging and jacket has been removed, otherwise the 1 
is placed on top of main engine frame rail, Some rail- 
roads are using leveling brackets on the side of the 
boiler. Would appreciate any information as to the 
application of these brackets.—HM.I.D. 


A.— Brackets for leveling the boiler longitudinally 
are made from 6 in. x 4 in. x 15 in. angle irons 7 in. 
long. The 4 in. leg of the angle iron is riveted to the 
shell with two 75 in. rivets, 4 in. pitch, the 6 in. 
leg projects out from the side of the boiler with the 
top outside corner notched out 114 in. x 1М in; 
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thus by having the 6 in. leg project out from the 
boiler the notched corner is outside of the jacket line. 
The angles thus shaped and drilled are applied in 
the boiler shop with the bottom of the notch 14 in. 
above the horizontal center line of the boiler; the 
bottom of the notches being finished in the erecting 
shop to produce the exact level after boiler is at- 
tached to frame. The leveling brackets are spaced 
from 8 to 10 ft. apart. 


In this manner the exact level of the boiler is per- 
manently fixed before the locomotive leaves the 
shops. Any further leveling of the boiler for the 
checking of the water level can be done by placing 
a straight edge across the leveling brackets and 
checking the level of the locomotive with a spirit level. 

The portion of the leveling brackets extending 
through the lagging and jacket is protected with a 
suitable cover made of jacket iron. 


Schedule 24RL Air Brakes 


INDEPENDENT RELEASE DURING AN 
AUTOMATIC APPLICATION 

892-Q.—How is an automatic brake application re- 
leased on the locomotive independently? A.—By de- 
preeing the independent brake valve handle in re- 
ease position. 

893-Q.—With the automatic applied, how does the 
air flow at the control valve? — A. —Application pres- 
sure in passage 16 from the displacement reservoir 
flows to the top of the quick release check valve. 

894-Q.—What happens when the independent 
brake valve handle is depressed? A. ]t contacts the 
upper plunger which depresses springs 29 and 19 and 
moves valve plunger 17 downward on its seat, closing 
the actuating pipe exhaust 13. 

895-Q.—W hat also happens at the same time? A, 
—Simultaneoüsly,, valve plunger 17 unseats pilot 
valve 105, which permits quick opening of supply 
valve 22, thus, main reservoir air from passage 30 
is connected to passage 13 and the rotair valve, the 
actuating pipe and the D-24 Control Valve. 

896-Q.—Explain the flow of air after it enters the 
actuating pipe? A.— Main reservoir air from the ac- 
tuating pipe enters the D-24 Control Valve through 
passage 13 and flows to chamber G on the face of 
piston 237. 

897-Q.—Explain the action when air from passage 
13 comes in contact with piston 237. A.—The area 
of piston 237 is greater than that of piston 232 and 
with the air pressure acting equally on both pistons, 
larger piston 237 is moved upward, taking the slide 
valve with it. 

898-Q.—W hat then takes place? A.—Main reser- 
voir air from chamber D flows through passage 33 to 
the underside of diaphragm 284, moving it upward 
and unseating check valve 287. 

899-Q.—What results from check valve 287 being 
unseated? A.—Pressure from passage 16 is vented lo- 
cally from each control valve, releasing the brakes on 
the locomotive through the relay valve. 

900-Q.—Where else does air from passage 33 flow 
to at this time? A.—To passage 32 through a choke 
and to the upper side of diaphragm 284. 

901-Q.—W hat results from this connection?  A.— 
After a pre-determined time, with main reservoir air 
on both sides of diaphragm 284, spring 256 will re- 
ы ы diaphragm and allow check valve 287 to seat 
itself. 

902-Q.—W hat is the reason for supplying passage 
32 through a choke? A.—To provide means of an 
emergency brake while the independent brake valve 
handle is in lock-down position. 
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903-Q.—How is this accomplished? A. —— With the 
brake valve handle in lock-down position, diaphragm 
284 is returned after a pre-determined time and pas- 
sage 16 is disconnected from the atmosphere. 

904-Q.—What must be done to acomplish a quick 
release of the independent brake while in lock-down 
position?  A.—]t is necessary to move the handle to 
release position and depress it. The top side of dia- 
phragm 284 is then vented through passage 20 and 
pipe 20 through the independent brake valve. 


GRADUATED INDEPENDENT BRAKE RELEASE 
AFTER AUTOMATIC APPLICATION 
905-Q.—How may the brake cylinder pressure be 
graduated off? A.—By depressing the brake valve 
handle in the application zone, the amount of pres- 
sure retained being that amount corresponding to the 
handle position. 

.—With the handle depressed, brake cylinder 
pressure will be reduced to zero. Will it stay at zero 
when the brake valve handle is released? A.—No, it 
will re-apply again to the value equivalent to the han- 
dle роо. 

907-Q.—In explanation, how is the pressure de- 
creased after an automatic application? А, — Just as 
the pressure is increased in independent application, 
by moving the handle forward in the application 
zone, so it may also decrease after an automatic ap- 
plication by depressing the handle in the application 
zone and moving it toward release. 


ELEcTRo-PNEUMATIC BRAKE OPERATION 
908-Q.—How is the Electro-Pneumatic Brake used? 
А.—1Їп addition to the automatic brake for conven- 
tional freight and passenger service, the locomotive 
brake equipment includes an electro-pneumatic brake 
which permits the control of trains operating in high 
speed passenger service. 

909-Q.—W hat must be done before operating the 
electro-pneumatic brake? A. The brake valve shifter 
268 is shifted to straight air position, with the letters 
“SA” exposed to view. 

910-Q.—Describe this operation? A, —To move the 
shifter lever, the brake valve handle is placed in Run- 
ning position, then pull out the shifter lever latch and 
swing the shifter lever to the “SA” position, and re- 
lease the stop pin into the hole in the brake valve 


body аш 

911-Q.—How does this affect the operating parts of 
the brake valve? A.—The selector key 253 is disen- 
gaged from quadrant 247, operating rotary valve 216 
in automatic service, and engages cam 254 for oper- 
ating the self-lapping portion in electro-pneumatic 


service. 
1 
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Diesel-Electrie Locomotives* 


Q.—What is wrong when the shims are found to 
be broken on the first bearing inspection? 

A.—Possibly an improper amount of shims were 
used, or bad oil. 

GoW bet damage would be caused by excess idl- 
ing? 

A.—Excess idling generally will not do any harm 
with the exception of increasing operating costs. Bald- 
win plans to increase the idling speed of the 1,000-hp. 
switcher to 315 r.p.m. to eliminate engine shut down 
due to low oil pressure at low engine speeds. 

Q.—With tri-metal bearings, what indications are 
there of a bad order bearing equivalent to the metal 
filings left by babbitt bearings. 

A.—Failures of the tri-metal bearing will be caused 
by friction and not disintegration of the bearing as 
was the case with the old type bearings. Therefore a 
rise in oil temperature or an oil pressure drop is 
usually the only indication of bearing trouble. 

O.— What would cause the overspeed trip to kick 
out? 

A.—The overspeed trip not being set properly, or 
the clearance between the rotating portion of the over- 
speed trip and the lever latch being insufficient and 
engine vibration causing the engine overspeed to shut 
the engine down. Also check for a sticking fuel injec- 
tion pump rack as this often causes the overspeed to 
trip. 

Q.—The engine overspeed kicks out when the 
governor is being set and the engine is under load. 

A.—The trouble might be in the adjustment of the 
actuator. The adjusting nut on the actuator must be 
set to limit full travel of the governor so that power 
surges will not affect the governor and cause the over- 
speed trip to operate. 

Q.—After an engine overhaul, how would you check 
the electrical and mechanical equipment for 100 per 
cent output? 

A.— Check the sequence of switch operation to de- 
termine if all circuits are correct. Start the Diesel en- 
gine, checking and adjusting for correct no-load idle 
and top speeds. Check and adjust if necessary the 
voltage regulator, reverse current relay, and battery 
charging contactor for proper functioning. The main 
generator no-load voltage at maximum engine speed 
should also be checked for the correct value. If this 
voltage is below normal, determine the cause or causes 
and correct as necessary. Lift the pilot valve with your 
fingers while the engine is operating at top speed, no- 
load, and note that this operation lowers main gener- 
ator voltage, also that this voltage gradually builds up 
to normal on release of the pilot valve. Connect the 
main generator to the loading resistor or water box 
and check for full output. It is frequently necessary 
to adjust the governor linkage to the fuel rack, the 
fuel stop, and the pilot valve setting to get the rated 
output. 

Q.—What would you do if you could not get nor- 


* These questions and answers relating to Baldwin Diesel-electric loco- 
motives were submitted following a talk at the September meeting of the 
Chicago Railroad Diesel Club by Albert Hoefer, Baldwin Locomotive Works, 
on the maintenance and operation of Diesel Engines. 

, 
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mal top voltage out of the main generator and ac- 
cordingly could not get transition or field shunting? 

A.—Inspect the field contactors, field resistors, and 
wiring, exciter and main generator commutators and 
brushes, and all wiring in general and particularly the 
wiring at points where may have been left disconnect- 
ed during the reassembly operation. The carbonstat 
resistance should be checked. With the engine at stand- 
still and the battery switch open, and with the carbon 
discs under normal maximum pressure, the resistance 
of the carbon pile should be 2 to 3 ohms. If the re- 
sistance is appreciably greater than this, wash the 
carbon pile with carbon tetrachloride. Check the main 
generator for the correct top speed; also make cer- 
tain that the exciter belts are not slipping. A voltmeter 
may be used to check voltages at the exciter armature 
brushholders. If the voltage is not normal, check the 
exciter field resistors and circuits for both the 4-pole 
and the 2-pole fields. The presence of current in the 
circuits may be checked by measuring voltage drop 
across exciter fields and resistors. Similarly voltage 
should be checked at the main generator brushholders. 
If the voltage is not normal, check the voltage drop 
across the main generator field after determining that 
the exciter is performing correctly. 

Q.—Would you recommend boring the liner to 
1/32 or 1/16 in. oversize after the chrome plating 
has been worn off the liner? 

A.—It is possible to remove 1/32 in. from the liner. 
It is recommended that the liner be discarded after 
wearing .004 in, on the diameter. The chrome plating 
is .006 in. deep. Further machining of the liner would 
remove the plating and would require the use of an 
oversize piston which is not considered economical. 

Q.—Is it permissible to wear a liner through the 
chrome plating? 

A.— Yes, but the rings must have a correct fit which 
may require the use of oversize rings. The shoulder 
which formed at the top of the piston must be re- 
moved. 

Q.—MW hat causes liner seals to leak? 

A.—The liner seal between the water jacket and 
the crank case not seating properly, or substitute ma- 
terials or improperly installed seals, will cause leak- 
age to occur. 

Q.—What is recommended as a lubricant when 
applying the seals? 

A.—A liberal amount of green soap, to eliminate 
any cutting or misplacing of the ring. 

Q.—After an engine overhaul, how would you 
check the electrical and mechanical equipment for 
100 per cent output? 

A.— The pilot valve should be correctly set in rela- 
tion to the fuel injection pump rack. It is also ad- 
visable to put the engine on a load box to check its 
operation and see that it is functioning properly. 

Q.—Can the load regulator be properly set with- 
out the use of a load box or load testing machine? 

A.—The approximate setting can be made, but an 
accurate setting requires the engine to be put on a 
load test. 
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CAR INSPECTION AND REPAIR 


Illinois Central 
Hopper Car Building 


The Illinois Central has just completed the building of 
3,000 50-ton hopper cars at its Centralia, Ill. car shops 
at a rate of 11 cars a day. The cars are of riveted con- 
struction, with all interior seams seal welded at critical 
locations. One of the features of the construction pro- 
gram was the emphasis on doing as much riveting as 
possible on the sub-assemblies prior to application to 
the car. In this way maximum advaníage could be 
taken of pneumatic squeeze riveters, yoke riveters, and 
bench-mounted riveters to improve both the quantity 
and quality of the work. Fitting-up work was done 
with impact wrenches. The construction was performed 
on an assembly-line basis, with the following jobs 
performed at the locations shown on the diagram. 

Location A—The sides are assembled, fitted, reamed 
and the rivets driven at four sub-stations within this 
position. Here the main side sheet section, side posts, 


Jig for holding a pair of truck side frames 
for welding on the column friction plates 
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side sills, side plate, etc., are laid in position and fitted 
at the first abaton, At the second the rivet holes 
are reamed. The top side sheet rivets and the top half 
of the side post rivets are driven at the third sub-sta- 
tion. The bottom rivets for these parts are driven at 
the fourth. Pneumatic squeeze riveters and yoke rivet- 
ers are used for these operations in which 380 rivets 
per car side are driven. The sides rest on rails for the 
fitting and reaming operations. The holding fixtures 
for the driving operations have six steel wheels to hold 
the sides, and thereby eliminate any obstruction un- 
derneath the sides when driving the rivets. 

Location B—The ends are assembled and riveted 
on two jigs with 116 rivets driven in each car end. 
The two ends are built simultaneously, one on each jig 
being built complete. 

Location C—This position comprises a bench 
squeeze riveter for building miscellaneous small pre- 
fabricated parts, which are listed below along with 
the number of rivets required for each: 


Inside angle stakes ....................... 44 
Side bearings ......................... (2B 
End floor sheet stiffener ................... 24 
Sill step and brace ........................ 14 
Side and end ladder ....................... 12 
Hand brake posts ......................... 19 
Channel end posts ........................ 14 
Ж оа 4 Кебинин ДК qute eod eee 135 


Location D—The bolsters are assembled on a spe- 
cial jig and the 86 rivets driven with a yoke riveter. 

Location E—Crossridge assembly position. The gus- 
sets are fitted and reamed in one location, riveted in 
a second, and assembled to the crossridge floor sheets 
on a jig in a third. 

Location F—The trucks are assembled at this posi- 


The holding fixtures on which the rivets for 
the assembled sides are driven carry the sides 
on steel wheels instead of on the steel rails used 
to hold the sides for fitting and reaming—The 
wheels eliminate obstructions under the sides 
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Assembly line layout for building Illinois Central hopper cars 


The beginning of the sub-assembly line, show- 
ing in the foreground the fixture for fitting up 
the parts that make up the finished car side 
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А complete crossridge assembly 
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tion, which includes a jig which holds two side frames 
for welding the column friction plates in place. 

Location G—The center sills are built up in three 
steps on three jigs. In the first, the welded portion of 
the sills is completed. An air press is used to hold the 
portions in proper place for welding together. Ream- 
ing for the necessary riveting is done on the second 
jig. and the 86 rivets are driven on the third jig. 

This completes the principal items of the sub-assem- 
bly. The assembling of the various parts to form 
the completed car begins with the numbered positions. 

Location 1—The hood, inside hopper assembly and 
the bolster assembly are applied to the center sill. 

Location 2— The center sill plus the parts applied 
in position 1 are set up-side down on trucks. Under. 
neath parts, such as the bolster bottom cover plate, the 
lever carriers, etc., are applied, and rivet holes reamed. 

Location 3— The underneath rivets, 292 in all, are 
driven and the partially completed underframe is 
turned right side up with slings. The draft gear is also 
applied in this position. 

Location 4—The crossridge assembly and the cross- 
ridge bottom cover plate are applied. 

Location 5—The outside hopper sheets, floor sheets 
and the hopper floor sheet brace are installed. 

Location 6—The end floor sheet brace and the end 
floor sheets are put in place. 

Location 7—The sides, ends, body cross ties and 
corner plates are applied. 

Location 8—The diagonal braces, the air brake res- 
ervoir and AB valve brackets, bolster stakes, hand 
holds, brake steps and miscellaneous small parts are 
applied. The 114-in. train line pipe is applied and 
welded. 

Location 9—Parts applied up to this position are 
fitted and reamed. 

Location 10—The rivets holding the floor sheets to 
the bolsters and the hopper sheets, and the low rivets 
under the slopes, are driven, a total of 476 rivets. 

Location 11—The trucks are rolled out, and the 
low rivets in the sides, and those holding the cross 
bearer cover plate to the crossridge are driven, total 
220 rivets. 

Location 12—The air brake cylinder, reservoir, 
the AB valve, the retaining valve, and the door frames 
are applied. 

Location 13—The brake equipment is piped, the 
door frames driven, and the doors hung. This conr 
prises the driving of 184 rivets, including the door 
hinges and locks. 

Location 14—The remaining high rivets are driven. 
a total of 333. 
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Location 15—The hand hold and the reservoir 
bracket rivets are driven. All inside seal welding to 
inhibit corrosion is done. The car is checked. Any 
bad rivets found are re-driven, and any other defects 
noted are remedied. 

Location 16—The air is tested, and the final check 
given to the car for such items as coupler height, side 
bearing clearance, proper operation of doors, etc. 


Welding Stainless 
Steel Car Members* 


Excellent results from the use of the inert-gas arc 
welding process can be obtained on stainless steel 
under stress. At points where spot welding will not 


* Abstract of a paper presented at the 1949 annual meeting of the Ameri- 
can Welding Society by Н. E. Gannet, Electrical Engineer, Line Property, 
C. B. & Q. 
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Fig. 1—Reinforcing spot welds by 
the inert-gas arc welding process 


Fig. 2 (left): A finished weld on stressed sheathing 
on a stainless-steel coach—Fig. 3 (right): Mak- 
ing an edge weld on a thin stainless-steel roof 
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reach, the spot welds can be reinforced by drilling 
holes through the sheet and welding the sheet to the 
heavy support members through the holes as shown in 
Fig. 1. The chalk-circle areas are the welds made in 
the car by the inert-gas arc-welding process. The clean 
finished result obtained by this process is illustrated 
in Fig. 2, which shows a weld in stressed sheathing on 
a stainless-steel coach. Figure 3 shows the operator 
making an edge weld in thin stainless on a coach roof. 

In the repair of the growing amount of stainless 
passenger equipment on the Burlington, great reliance 
is placed on the inert-gas arc-welding process. It is 
used on 20 different stainless steel appplications also 
on 14 aluminun, 4 alloy steel and 4 on cast-iron parts. 


Repacking Box 
For Use in Car Yards 


The photograph shows a two-wheel cart for carry- 
ing a jack for raising side frames, also for brasses, 
wedges, tools, waste, rags, oil, etc., is used for peri- 
odical repacking of journal boxes. The jack has a 
capacity of 20 tons, and its force is transmitted 
through a compound lever located a few inches 
above the ground on an extension of the front end. 
This extension is made from a 10-in. 25-lb. channel. 

The cart has nine compartments 5 in. by 8 in. on 
each side for brasses and wedges. Behind each 
group of main compartments is an opening 8 in. 
deep and 61% in. square for oil cans. Between the 
groups of brass-and-wedge-carrying compartments is 
a space 615 in. wide by 24 in. long for carrying 
gauges and miscellaneous tools. Behind the pockets 
in which the oil cans are carried are two spaces 
with hatches 615 in. by 111% in. for carrying rags. 
These rag containers аге 51% in. apart, and two 5%-1п. 
rods extend between the backs to support the handle 
of the jack when not in use and to ж a support 
for small jack blocks being carried in the cart. 
Between the hatches for the rags is a free space for 
a wooden jack handle about 2% ft. long. 


Cart for carrying a lifting jack and miscellaneous 
equipment needed for yard repairs to freight cars 
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Tool for 
Draft Key Retainer Locks 


A tool has been designed and built at the South 
Louisville, Ky., shops of the Louisville & Nashville 
for simplifying the task of locking draft key retainer 
clips in place, or for removing them when inspection 
or repair is required. 

The draft key retainer locking tool was forged 
and welded from a section of %%-in. octagon bar 
steel. One end is shaped for applying the lock, and 
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Draft key rerainer lock 
bent over after pin has 
been inserted. 
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Note: 
Al! welds to be ground smooth, 
and sharp corners removed. 


Construction details of the draft 
key retainer clip locking tool 


Securing a draft key retainer clip in place 
with the locking tool—Removal is accom- 
plished with the opposite end of this tool 
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the other end for removing it. The tool is light and 
easy to handle. Its use greatly simplifies the work 
involved. in these two tasks which are normally diff. 
cult because of the interferences adjacent to the 
location of the lock. 


Puts Ferrules 
On Acetylene Hoses 


Brass ferrules are used for joining acetylene hose 
and glands. The ferrules are not only more easily 
and quickly applied than the small C-clamps formerly 
used, but they also eliminate snagging the hose 
clamps on various objects around the shop. 

After the gland and gland nut have been forced 
into position on the hose, the ferrule is slipped over 
the connection. Squeezing the ferrule by the tool 
illustrated locks the ferrule and gland together. 

A small section 34 in. sq. by 116 in. deep on the 
bottom of the tool fits into a vise. "Threaded pro- 
jections on the mender hold the gland and gland 
nut while the hose is forced into place over the gland. 


Squeezing the brass ferrule to lock the 
acetylene hose and its gland together 


Center Sills 
Straightened in Place 


Center sills on which the vertical sections have been 
bent or buckled inward can be quickly and rapidly 
restored to proper shape without removal from the 
car by means of the pneumatic-hydraulic device 
shown in the accompanying illustration. The device 
is mounted on four rubber wheels for easy transport 
and has an air cylinder 17 in. by 13 in. which 
operates a hydraulic pump. The hydraulic piston is 
connected to the air cylinder through a common 
piston. The hydraulic force built up in the pump 
cylinder is transmitted to a small hydraulic jack 
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Pneumatic-hydraulic device for re- 


forming buckled-in center sills 

through a hose 10 ft. long. The jack fits between 
the vertical sides of the center sill to push the 
buckled sides outward into proper position. 

The bore of the hydraulic cylinder is 114 in. and 
the cylinder is bolted to two 114 in. plates, 8 in. by 
18 in. The small hydraulic jack, connected by a 
hose to the cylinder, has a 234-in. diameter piston 
with 4-in. travel. Before the center sills are straight- 
ened they are heated almost to a cherry red. 


AB Piston 
Sleeve Polisher 


The cleaning of rust and dirt from AB brake piston 
sleeves is done with despatch at a large western rail- 
way car shop with an air-operated machine. 

The motor in this instance is mounted on the 
underside of a channel iron bed plate supported on 
braced steel pipe legs and carrying at the right end a 
Preco drive shaft bearing and housing and at the 
left end a hand screw and ball-bearing taper plug. 
The latter fits in the sleeve and may be used to 


Air-operated AB piston-sleeve polishing machine 
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force the piston against a circular drive block keyed 
to the énd of the drive shaft which is V-belt driven 
from the air motor. 

A l-in. horizontal rod at the back of the machine 
is used as the back-end support of a 28-in. sliding 
hand bar which carries at about the center a 3-in. 
by 5-in. semi-circular wood block with emery cloth 
facing, which may be brought to rest with any 
desired hand pressure on the piston sleeve. 

As the sleeve revolves, it is easy to move the wood 
block and emery cloth back and forth along the en- 
tire length of the sleeve and thus readily polish it in 
a fraction of the time required by hand polishing. 
This machine will do a better job of piston sleeve 
polishing than can be done by hand and conserva- 
tively estimated in about one-tenth of the time. 


Cleans Glands, 
Couplings on Gas Hoses 


A small hand holder for cleaning the couplings and 
glands on acetylene hoses is shown in the accom- 
panying illustration. The holder consists of a handle 
and tubing, the tubing holding the gland or coupling 
for cleaning. Spindles on either end of the tubing 
permit the coupling or gland to revolve while it is 
being cleaned by a power-driven wire brush. 

The tubing is 414 in. long with 7-in. inside diam- 
eter. One end is equipped with an ordinary bolt 
36 in. by 215 in. turned to a point on the threaded 
end and fitted with a lock nut. The other end of the 
holder has a pin 2% in. by 346 in. for the gland or 
coupling to turn on while being cleaned. The pin 
end is spring-mounted to hold the gland or coupling 
snugly while it is being cleaned. 


Holder for cleaning acetylene hose glands and 
couplings with a power-driven wire brush 
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NEW DEVICES 


Mechanically Held 
Roll Turner 


Illustrated is a cutting tool designed for 
use in longitudinal lathes. Essentially, it 
is a mechanically-held roll-turning device, 
known as style LRT and introduced by 
Kennametal Inc., Latrobe, Pa. 

The tool has a square nose and is in- 
tended to be set at an angle in its tool 
post to allow for the desired depth of cut. 

This device has a solid Kennametal 


blade held in position on a surface of 
the supporting shank by a clamp and an 
advanceable back-up plate—each of heat- 
treated steel. The blade has four cutting 
edges that may be used in succession be- 
fore any resharpening is required. It can 
be reground many times, on the long side 
only, and advanced each time to the cor- 
rect cutting position. 

The tool is available in two sizes: 2% 
in. wide x 1% in. high x 15 in. long; 2% 
in. square x 15 in. long. 


Introduces 20-In. 
Hollow-Spindle Lathe 


A hollow spindle lathe with 9-іп. bore 
has been announced by the В. К. Le 
Blond Machine Tool Co., Cincinnati 8, 
Ohio. The unit as illustrated is rated as 
a 20-in. size. It will swing 27 in. over the 
bed and carriage wings and is available 
with center distances starting at 48-in., 
. has an 18-speed geared headstock, and is 
arranged for a 20-hp. main drive motor. 

The 18 spindle speeds range from 10 
to 362 r.p.m. An electric brake with 
apron spindle control is the arrangement 
for starting, stopping and reversing the 
spindle. This device makes spindle re- 
sponse faster, therefore saves valuable 
operating time. In addition, the quick 
change feed box is totally enclosed, 
automatically lubricated, and offers 63 
feed and thread changes. 

Other advantages of the lathe include 
hardened and ground steel bed ways 


front and rear, one-piece apron with 
positive jaw feed clutch and thrust lock 
tailstock. 


Deionizer for 
Battery Water 


A portable, low-cost deionizing apparatus 
which is said to provide ideal water, free 
from harmful metallic content, for the in- 
dustrial users of storage batteries is being 
offered by the Crystal Research Labora- 
tories, Hartford, Conn. The device, called 
the Deeminizer, delivers water of virtu- 
ally total chemical purity, which is essen- 
tial to maximum battery life, in quan- 
tities up 5 gal. per hr. Fed with ordinary 
tap water, it can yield a product with an 
electrical resistance of up to 10 million 
ohms per centimeter. Expressed another 
way, this means that the water will con- 
tain only one part of ionic solids per 100 
million parts of water, the equivalent of 
triple-distillation. 

The Deeminizer is a miniature ion ex- 
change tower, weighing 5% lb. which in- 
volves the first commercial application of 
a discovery made by researchers at the 
Resinous Products Division of Rohm & 
Haas Company, Philadelphia chemicals 
manufacturer. Their new technique of 
conditioning water by passing it through 
a mixed bed of Amberlite ion exchange 
resins, announced only a few weeks ago, 
has been applied in the new apparatus 
and is the key to the result obtained. 

The instrument itself consists of a rigid 
polystyrene tube which accommodates a 
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replaceable container filled with Deemi- 
nite, a specially converted form of mixed 
Amberlite exchangers. This tube is 
mounted on a gray metal base, requiring 
only 48 square inches of table space. In 
operation, a jar of raw water is up-ended 
in the top of the tube. The water passes 
through glass-fiber filters which remove 
physical impurities, then through the bed 
of resins which adsorb, or pick off and | 
retain, the ionized metallic content which | 
has a destructive effect on the lead plate: 
of the battery. The output is drawn of 
through a polyvinyl hose in the base. 
The base of the instrument contains 2 
cenductivity meter which, at the touch of 
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a button, registers the quality of water 
being produced. An accurate meter scale 
indicates when to replace the cartridge, 
and a 10-ft. cord facilitates placement. 
In soft-water cities like Hartford, Conn., 
the manufacturer estimates that one- 
million-ohm water may be produced for 
approximately five cents per gallon. In 
less fortunate areas like Chicago, for ex- 
ample, the estimated cost would be 25 
cents. 


Serrated 
Shank Rivets 


Rivets with annular serrations are pat- 
ticularly well adapted to wood, metal to 
wood, and soft metal applications. The 
illustration shows the latest developments 
of the Cherry Rivet Co., 231 Winston st., 
Los Angeles 13, Calif. In hard woods, 
where driving wood screws is often dif- 
ficult, the serrated shank rivet provides 
a tight, permanent joint easily set up and 
fastened. When these rivets are used in 
soft metal, they eliminate tapping and 
the special inserts often needed with 
other fastening methods. 

In wood, the rivets will carry a ten- 
sile load limited only by the strength of 
the wood in question. In tests conducted 
with aluminum castings, the serrated 
pullthrough hollow type rivet failed in 
tension without, pulling out of the hole. 


The reason for its high pull-out resist- 
ance is explained by the "bite" into the 
material of the serrated lower section of 
the rivet shank. 

Either self-plugging or pull-through 
hollow rivets of the standard types can 
be made up with serrated shanks on 
special order. 


Valve Maintenance 
Seat-Ring Wrenches 


Two steel seat-ring wrenches, designed 
for simplifying valve maintenance have 
been developed by The Lunkenheimer 
Co., Cincinnati 14, Ohio. Both are heat 
treated. 
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In use, the union bonnet ring of the 
valve acts as a guide, bearing against a 
shoulder on the wrench. This assures firm 
engagement with the seat ring being re- 
moved or put in place. 

The Fig. 1652 wrench has a threaded 
collar which provides for adjustment on 
different depth valves. It is designed pri- 
marily for bronze “Renewo” and “Fer- 
renewo" plug type valves and is available 
in sizes to fit valves from М to 3 in. 
The Fig. 1656 wrench is designed for 
Association of American Railroads plug 
type valves from % to 2 in., inclusive. 
It is of one piece construction. 

For use with screw-over bonnet valves, 
which do not have union bonnet rings, 
the manufacturer furnishes the Fig. 1653 
bronze retaining ring to hold the wrench 
firmly in place. 


Oil Filter 
Replacement Element 


А complete range of sizes and models 
in a new type fuel oil filter replacement 
element has been announced by the Mor- 
row Filter Co., Towson, Md. This line 
includes replacements for all fuel oil 
filters in Diesel-electric locomotives and 
for conventional type fueling station 
filter equipment. Both fuel filter ele- 
ments and refills are available through 
the United States Metallic Packing Co., 
1234 Hamilton st., Philadelphia 23, Pa. 

These fuel oil filter elements are fab- 
ricated of Orrtex a processed combina- 
tion of cellulose fibre bundles which pro- 
vides performance features highly de- 
sirable in liquid filtration. Because it 
is approximately 85 per cent air space, 
a generous capacity for storing undesir- 
able solids is a characteristic of the 
medium. High porosity of the Orrtex 


medium yields a high flow rate and very 
low pressure drop across the elements. 

The fibre bundles wet readily in water 
but not in oil. Therefore, until all of the 
bundles are completely saturated with 
water, whether acid or alkaline, free 
water or emulsions will be absorbed to 
permit oil alone to pass through the 
medium. 


Diesel Head Stand 


Grinding and re-seating of valves on 
Type 567 and 567A EMD Diesel heads 
becomes an easier, safer and faster job 
when the “Safe-N-Ezy” Diesel head stand 
is used. 

The new head stand introduced by 
the Paxton Diesel Engineering Co., Oma- 
ha 5, Neb., is one of the latest additions 
to a list of Diesel service tools made by 
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this company. It is designed to help speed 
up maintenance work, cut maintenance 
costs and reduce time required for run- 
ning repair wherever type EMC 567 and 
567A Diesels are serviced. 

The primary use of the stand is to 
hold the head firmly in position for 
grinding and re-seating of the valves. 
Diesel heads are quickly and easily 
placed and locked in the stand. One of 
the most important features is said to 
be the four standard variable-pitch set- 
tings which give the mechanic a full 
range of positions for working on the 


head. 


Engine-Driven 
D.C. Arc Welders 


А new line of lightweight mobile engine- 
driven d.c. arc welders, the WD-40 series, 
has been announced by General Electric's 
Welding Division. 

One of the five in the WD-40 series 
consists of a general-purpose, heavy-duty 
welder, the WD-42AGW. It is driven by 
a 3l-hp. Wisconsin VP-4 air-cooled engine 
with magneto ignition. The welder weighs 
1,050 Ib. and its rated output is 200 amp. 
at 40 volts. A manually operated slow- 
down control economizes on fuel by slow- 
ing the engine to idling speed when not 
holding a welding arc. The WD-42AGW 
is designed for welding jobs requiring a 
heavier duty cycle and a good degree of 
portability, such as pipeline operations. 
This heavy-duty 200-amp. welder is also 
available with a four-cylinder, liquid- 
cooled Hercules engine-drive. 

Other welders also in the liquid-cooled 
gasoline-engine drives are the WD-43AG 
and WD-44AG, powered by a six-cylinder, 
63-hp. Chrysler industrial engine. The 
WD-43AG is rated at 300 amp. at 40 volts 
and weighs 1,725 Ib. It is frequently used 
in the construction industry for welding 


G.E. single-operator portable engine- 
generator d.c. arc-welder, 200-amps., 
40-volt, model 6WD42AGW, having 
a Wisconsin VP-4 engine 


beams and girders, and for general main- 
tenance work. 

The 400-amp. model, the WD-44AG, 
weighs 1,775 lb. and has a welding range 
of 80-500 amp. Both models are equipped 
with belt-driven governors to prevent 
overspeeding of the engine and an auto- 
matic slow-down device to save gas. 

The WD-40 series has four welders in 
the Diesel-drive line. The two 300-amp. 
models, the WD-43ADGM (General Mo- 
tors Diesel engine) and WD-43ADC 
(Caterpillar), weigh 2,350 lb. and 3,350 
lb., and have a welding range of 60-375 
amp. In the 400-amp line, the WD- 
44ADGM (General Motors) and WD- 
44ADC (Caterpillar) have a welding 
range of 80-500 amp. All Diesel engines 
are equipped with batteries, generators, 
electric starters, and preheaters to facili- 
tate operation in subnormal temperatures. 


Oil-Filtering 
Cellulose Material 


A high-efficiency filtering material de- 
veloped during the war is now commer- 
cially available. Called Hiltex, it is a 
combed, high-grade cotton with fine 
sequoia bark fibers which is easily han- 
dled and evenly packed into filter car-- 
tridges. It is available from The Hilliard 
Corp., Elmira, N. Y. 

The lightweight of the product per- 
mits use of less materials per cartridge 
filling, but at the same time gives more 
dirt storage capacity than conventional 
cotton waste threads. Hiltex is supplied 
in 2!5-lb. batts, and it is easy to pack 
correct amount in filter cartridges, as 
shown in the illustration, Because it is 
a cellulose product, the material is suit- 
able for the filtering of mineral, heavy- 
duty, additive and detergent type oils. 


Gearturbines 


Type E industrial steam turbines with 
close-coupled, integral reduction gears 
for low-speed applications are available 
from Westinghouse Electric Corporation. 
Equipment such as pumps, fans, compres- 
sors, and generators can be driven at their 
proper speeds by these gearturbines while 
the turbines operate at their most effi- 
cient speed. 

The new units combine a rugged, com- 
pact speed reduction mechanism solidly 
coupled to the Type E turbine and de- 
signed to operate as a single unit. Three 
machined feet form a firm three-point 
support for the unit. Single helical gears 
with low helix angle give low thrust 
against bearings. Endwise movement of 
one shaft does not affect axial location of 
the other and thrust is not transferred 
from the gears to the turbine. Turbine 
and gear are factory aligned on a single, 
heavy plate steel base which also serves 
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as an oil tank. Additional steel member: 
maintain rigidity and resist torsional di- 
tortion. The gearturbine is shipped as : 
completely assembled unit ready to іг 
stall. 


Self-Bonding 
Electrical Tape 


The Bishop Manufacturing Corporation, 
New York, is offering a self-bonding elec 
trical tape called Bi-Seal. No surface ad 
hesives are used, and the maker state: 
that solidly bonded splices may be ob 
tained at sub-zero temperatures. Proper 
ties claimed for the tape are self-bonding. 
adequate tensile strength, good stretch 
for conformance to irregular contour, 
easy tearing from the roll, excellent elec 
trical properties, flexibility at low tem- 
perature, good storage life, resistance (0 
sunlight, corrosive acids, alkalies, ozone 
and moisture, and long life. 

The tape is applied in the same mar 
ner as rubber splicing tape, i.e., with a 
uniform tension sufficient to stretch it 
down to a width approximately one-half 
normal. This action upsets the normal 
resin orientation, causing the tape layer: 
to fuse into a homogeneous mass after 
the splice is completed because of the 
“Memory Effect” of the resins to retum 
to their original orientation. Once thi: 
self-bonding action is completed, the tap 
layers cannot be unwrapped. Bi-Seal is 
normally supplied in standard thicknesse 
of 30 and 20 mils, but the resultant splice 
or termination need not be bulky because 
the tape may be stretched to a thin film 
without breakage. This aids in its use in 
restricted space locations. 

There are no volatile plasticizers in 
the formulation of Bi-Seal tape, and i! 
is the claim of the manufacturer that !! 
will not corrode metals such as copper. 
iron, lead, tin or silver. 

In the event that the splice or termins- 
tion may be subject to the action of ar» 
matic or petroleum solvents, it is recom- 
mended that the Bi-Seal insulated splice 
be protected with Bi-Prene, a neopren 
tape. The outer tape wrap provides 1 
sheath which is solvent, fungus and flame 
resistant. 
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Tank Car 
Unloading Fitting 


A tank car unloading fitting. weighing 
less than 10 lb. for universal use is an- 
nounced by The Mead Cornell & Com- 
pany, Cleveland, Ohio. The advantage 
of this unloading fitting is said to be the 
ease of handling and speed of hook-up 
which is done in less than one minute. 
The fitting's light weight enables one 
man to lift it in place and tighten the 
collar by hand without using heavy pipe 
wrenches. 

Made from cast aluminum, the fitting 
has a high tensile strength to withstand 
hard usage and meets rigid tests for 
handling liquids under most pressures 
and conditions. 

The fitting is available in lengths of 
10 inches and 15% inches. A standard 


thread is used in the fitting collar for 
universal adaptability. An undercut in the 
collar locks the oil-proof gasket in place 
to prevent loss or damage. The collar 
stays up in position ready for immediate 
use. 

The fitting is made with a 3-inch outlet 
pipe thread, and is also available wtih a 
4inch outlet pipe thread. Standard re- 
duction fittings may be added. 

While the Cornell unloading fitting is 
made of cast aluminum, it is available to 
order from any cast metal. The unloading 
fitting is also said to be adaptable to the 
J. S. Quick Coupling, or similar rapid 
coupling devices. 


Flame Control 


The Wheelco Instruments Company, 847 
W. Harrison street, Chicago, announces 
its 1300 Series Flame-otrol Combustion 
Safeguard for industrial and commercial 
fuel fired furnaces, ovens, boilers, kilns 
and other heating equipment. 

The control uses the flame itself as 
the "Electronic Link" in a simple elec- 
tronic circuit to provide instantaneous 
switching action. It is capable of detect- 
ing the presence or absence of a gas or 
oil flame of any type of burner, and pro- 
vides a complete self-checking cycle of 
operation from safe-start to safe-shut-off 
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. for any type of gas or oil fired heating 


equipment. 

It is approved by both Underwriters' 
Laboratories and Associated Factory Mu- 
tual Laboratories. Improved features in- 
cluded are guaranteed safe-start and in- 
terchangeable plug-in units for increased 
program variety, for both manual or au- 
tomatic ignition applications, easily ad- 
justable to a wide selection of purge, 
preventilating and ignition program cycle 
combinations. 


Heavy Duty 
Blind Rivets 


Faster assembly and lower cost are among 
the advantages offered by two new blind 
rivets announced by the Huck Manufac- 
turing Co., 2430 Bellevue ave., Detroit 7, 
Mich. These rivets are designated as PT 


Pull-Through type and 9SP Self-Plugging 
type and are available in 26, 549, 346 and 
J4 in. dia. Both are regularly furnished 
in aluminum alloys or cadmium-plated 
mild steel, with brazier or 100 deg. coun- 
tersunk heads. 

The pull through rivets have no mini- 
mum grip limitation, and the self-plug- 
ging type have a grip range of 0.140 in. 
for any grip increment. 

These rivets are driven by a single op- 
erator with a manual or pneumatic pull 
gun, and require access to only one side of 
the work. The gun requires no adjustment 
for grip length; and adapters permit using 
other pneumatic pull guns. 


Chemically Inert 
Molded Packing Material 


.In the new molded form, Chemlon, a 


chemically inert packing, retains the 
properties of the familiar braided pack- 
ing introduced by the Crane Packing 
Co., 1800 Cuyler ave. Chicago 13. It is 
not attacked by any acids or alkalis, and 
stands up for long periods of time and 
is effective to temperatures of 450 deg. F. 

The molding process results in high 
flexibility. This is helpful in installation 
of the packaging rings. When split, they 
can be twisted and placed directly on the 
shaft without the necessity of completely 
removing the gland. Another feature of 
Chemlon molded styles is the electrical 
properties of the material. Its combina- 
tion of low power factor and low dielec- 
tric constant, makes it an insulator for 
high-frequency transmission lines where 
low loss is a necessity. 

Among the many molded forms now 
furnished are washers, bushings, rings, 
self sealing vee crossection rings, ring 
gaskets and jacketed (French) gaskets. 
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Refrigerator Car Discussed 
Before Shippers' Committee 


A REVIEW of the present status of the 
technical development of refrigerator-car 
service on American railroads and a look 
ahead at the developments of the future, 
some of which are already in experi- 
mental service, took place at a meeting 
of the Refrigerator Car Committee of 
the United Fresh Fruit and Vegetable 
Association on January 20 at the Hotel 
Biltmore, New York, during the conven- 
tion of the association. In addition to 
members of the committee, the meeting 
was attended by officers and representa- 
tives of railways and private car lines, 
the Association of American Railroads, 
and several divisions of the Department 
of Agriculture. 

The committee, under the leadership 
of its chairman, John N. Kelley, manager, 
fruit transportation, Fruit Dispatch Com- 
pany, New York, began its work in 1944, 
developing specifications for a refriger- 
ator car which it presented to the rail- 
roads and private car lines as meeting 
the demands of the entire fruit and vege- 
table growing and distributing industry. 
As of October 1, Mr. Kelley states, there 
were 30,500 strictly modern cars in serv- 
ice all equipped with circulating fans, 
and 57,210 additional cars were equipped 
for stage icing, 19,500 of which are suit- 
able for the transportation of frozen 
foods. 

A comprehensive program of tests, in 
the formulation of which the commit- 
tee participated, are being conducted by 
the Association of American Railroads 
and the Department of Agriculture. Dur- 
ing the meeting Dr. W. T. Pentzer, prin- 
cipal horticulturist, Bureau of Plant In- 
dustry, Soils and Agricultural Engineer- 
ing, U. S. Department of Agriculture, re- 
viewed the results of tests conducted by 
the Bureau during 1946, 1947, and 1948, 
which he summarized in the following 
conclusions: 

“The modern car, which has built-in 
fans, collapsible bulkheads, 3!4 to 4 in. 
of insulation, and end bunkers holding 
11,000 lb. of ice or more, performs well 
under most of the services for which it 
is used. Аз a pre-cooler, it will do a 
good job in 24 hours, and under bunker 
refrigeration service it is capable of main- 
taining temperatures about 40 deg. F. or 
less. By judicious salting of the ice, tem- 
peratures close to 35 to 36 deg. F. can 
be maintained throughout the load. Under 
maximum salting for frozen foods, tem- 
peratures of about 10 to 15 deg. can be 


held in transit. Body and package icing. 
commonly used for leafy vegetables, give 
transit temperatures in the range of 32 
to 36 deg. F. When temperatures in the 
50's or 60's are needed, for such sensitive 
commodities as tomatoes, ventilation or 
a combination of ventilation and refrig- 
eration can be used. In cold weather ven- 


tilation is sometimes used instead vf re- 
frigeration. The chief problem in heater 
service is to avoid overheating, and use 
of fan cars and thermosatically con- 
trolled heaters has been of great benefit 


in this respect." 


V. R. Hawthorne, executive vice-chair- 
man, Mechanical Division, Association of 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Еккснт Service (Data rrom I.C.C. М-211 ano M-240) 


Item No. 
3 Road locomotive miles ооо) (М-211): 
3-0: steam 


a 


Ten months ended 
Month of October with Octo! 
1949 1948 1949 1948 
Qua webs 47,029 331.201 458034 
10,340 123,319 84,627 


7,977 
58,406 462,518 552,443 


4-93 , to 1,931 14,937 17,328 
4-06 Empty, total 929 8,465 А 
6 Groene саг». contents and cabooses (000,000) 
6-01 Total in coal-burning steam locomotive trains. . 37,522 16,678 519,963 727,087 
6-02 Total in oil-burning steam locomotive trains..... 16,139 22,401 149,671 211,529 
6-03 Total in Diesel-electric locomotive trains........ , 30,689 352,927 246,339 
6-04 Total in electric locomotive trains.............. 1,719 2,721 21,414 24,361 
6-06 АУ Total in all trains... TS ie a ainsi "gh € › 94,848 132,496 1,044, 1,209,386 
10 train-mil excluding t trains 
(M211): " 
10-01 Sa йө (principal and helper) 1.04 1.07. 1.05 1.0; 
10-02 Loaded freight car-miles.. 31.80 37.70 36.30 35.90 
10-03 Empty freight car-miles............... 18.90 18.10 20.60 18.50 
10-04 Total freight car-miles (excluding 56.70 55.80 56.90 54.40 
10-05 Gross ton-miles (excluding [ee capone and tender) 2,460 2,587 2,537 2,503 
10-06 Net їоп-пшев................................ 1,052 1,228 1,140 1,181 
12 Net ton-miles per loaded car-mile (M-211)......... 27.80 32.60 31.40 32.90 
13 Car-mile ratios (M-211) 
13-03 Per cent loaded of total froi ay cer-miles........ 66.70 67.50 63.80 65.90 
14 Averages train hour (M- 
14-01 Train miles EET ETIS ҮЧҮ IEE EEN 17.20 16.30 16.90 16.10 
14-02 Gross ton-miles (excluding locomotive and tender) 41,902 41,522 42,365 39,782 
14 Car-miles freight car day (M-240 
14-01 ЗегүїсеаЫЬе.................................. 39.20 49.00 41.80 46.20 
14-02 All. уы сезуу каз REA DIR eo yr Ste ES 36.60 41.00 39.40 44.10 
15 Average net ton-miles рег freight car-day (M-240) . 618 1,033 790 9.60 
17 Per cent of home cars of total freight cars on the line М 
(M-240) MT P" $0.50 36.30 50.40 37.80 
Passencea Service (Data rrom J.C.C. М.213) 
3 Road motive-power miles (000) * 
3-05 Steam РА f 13,367 18,655 157,584 19685 
3-06 13,283 11,521 ,699 105,311 
3-07 1,605 ‚153 16,542 17,876 
3-04 28,254 31,946 299,938 320.095 
4 Pannen 'r-traim car-miles: К 
4-08 in all locomotive-propelled trains.......... 269,690 300,264 2,808,522 29:9:M 
4-09 Todi in coal-burning steam locomotive trains. . 69,637 ,000 825,494 1,078,363 
4-10 Total in oil-burning steam locomotive trains. .... 39,386 49,952 X 543,785 
4-11 Total in Diesel-electric locomotive trains. ....... 142,862 126,883 1,361,666 1,163.3:8 
12 Total car-miles per train-miles................... 9.31 9.22 9.18 9.15 


Yaro Servics (Dara уком 1.С.С. M-215) 


1-01 Steam, pi раан EEE E 
1-02 Steam, oil-burning.................... 
1-03 Diese! eb EEE EEE ka ENTE 
1-06 Тоѓбаї ie tee oat nt RP 

2 P yard switching hours (000): 


'assenger 
2-01 Steam, coal-burning 
2-02 Steam, oi риги 
2-03 ри lectric! . 


sto 
4 Yard and train-switchi 


locomotive-miles per 100 


14 19 155 202 

217 193 2,075 1,852 
3, 3.642 

6.40 10.60 8.20 10У 


loaded freight саг-тев..................... 1.68 1.74 1.87 18 
5 Yard and train-switching locomotive-miles per 100 " 
passenger train car-miles (with locomotives). . 0.78 0.76 0.77 0. 

1 Excludes B and trailing A units. 
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When a General Motors Diesel 
18 improved, it is engi- 

neered to fit old equipment as 

well as new. Thus even veteran 

General Motors locomotives 

are benefited by latest develop- 

nents— another reason why so many 

railroads are increasing their fleets 

of General Motors Diesel locomotives. 


LS 
bes 


(GENERAL \ OTORS 


Loco OTIVES 


SLECTRO-MOTIVE DIVISION 
eneral Motors, La Grange, Illinois 
" ne of the jes 1 Locomotive 


ELEN 


я noe 


rhe ite MET A 


To 


FEM 
S ig 


American Railroads, told of the major 
activities of the Division for the improve- 
ment of freight cars which, he said, were 
three: the testing of draft gears under the 
certification system; the program of road 
tests and laboratory tests for the improve- 
ment of the riding qualities of freight- 
car trucks, on which he said the Division 
had spent $150,000 up to 1950, and the 
studies for the improvement of refriger- 
ator cars now under way. 

The representatives of several of the 
private car lines referred to the use of 
the Duryea cushion underframe on re- 
‘frigerator cars as one of the features 
they were considering in their programs 
of improvement. One of these is the 
General American Transportation Cor- 
poration which has had 550 cars in serv- 
ice with this underframe since 1940. The 
reports of test runs of these cars are 
said to have shown no shocks, and they 
are reducing lading damage and car main- 
tenance. The Santa Fe Refrigerator Des- 
patch now has 1,246 such cars in service. 
Mr. Hawthorne said that the Mechanical 
Division proposed to test the Duryea 
underframe and that this might be done 
during 1950. 

Other developments which were dis- 
cussed are improved insulation, metal 
floor racks, wider doors to permit mech- 
anized loading, double-deck cars for load- 
ing citrus fruit in bags, and mechanical 
refrigeration. General American reported 
a new insulation in 50 cars recently 
built which, under: dry-ice refrigeration, 
will hold zero temperature. Metal floor 


racks are reported to be causing some- 


damage to fruits and vegetables shipped 
in bags. There is recognition of the need 
for wider car doors to facilitate palletized 
loading and the use of power trucks for 
loading and unloading. Where such doors 
are already in use, there have been com- 
plaints that they are difficult to open 
for examination of the load en route. 
Fruit Growers Express now has 442 cars 
fitted with double-deck racks for loading 
Florida citrus fruit in bags. These cars 
reduce the damage to bottom layers by 
reducing the weight carried on them. 

R. W. Hoecker, chief, transportation 
research division, Production and Mar- 
keting Administration, U. S. Department 
of Agriculture, described the Thermo 
King gasoline-engine-driven refrigeration 
system which is now in experimental 
service in a Fruit Growers Express re- 
frigerator car, and J. C. Rill, president 
of that company, voiced the situation 
which is causing an increase of interest 
in types of refrigeration other than water 
ice. Frozen concentrates, because of their 
sugar content, become slushy at tempera- 
tures above 15 to 18 deg. F. 

Mr. Rill listed four other systems of 
refrigeration which are in experimental 
service in one or more Fruit Growers 
cars. These are Diesel-mechanical, Diesel- 
electric, dry ice with secondary water 
ice, and the split ammonia system. K. V. 
Plummer, vice-president and general 


manager, Pacific Fruit Express Company, 
expressed the opinion that the potentiali- 
ties of ice and salt had not yet been ex- 
hausted. In the interest of the shipper 
he favors continuing with this just as 
far as it can be developed because of’ 
the high cost of the other types of re- 
frigeration. Col. R. L. Wheeler, associate 
director, fruit and vegetable division, 
Department of Agriculture, Ottawa, Can- 
ada, said that he did not believe that 
shippers in Canada would be anxious to 
pay for temperatures lower than 10 
deg. F. 

The discussion evidenced interest in 
the use of underbody heaters and fluid 
heat exchange coils on the car floor with 
which the Canadian National has 3,200 
refrigerator cars equipped, the Illinois 
Central, six, and the Burlington Refrig- 
erator Express, two. These heaters are 
expensive to install, but, once installed, 
do not have to be removed from the car. 
They also provide a better heat distribu- 
tion, eliminating loads with “cooked” tops 
and frozen bottoms which occur with 
bunker type heaters. 

C. A. Richardson, chief engineer, re- 
frigerator car research, Association of 
American Railroads, reported progress in 
the use of a mixture of tank ice, and 
30 per cent salt for the protection of 
Írozen foods in transportation, together 
with some definite information on icing 
station locations. Some facts, he said, 
have also been developed on the use of 
limited amounts of salt with tank ice 
in which some freezing hazard to canta- 
loupes has developed, especially if top 
iced or precooled. Mr. Richardson also 
reported on a study made at the request 
of the industry's committee showing that 
the height of refrigerator car floors above 
the rail ranges from 3 ft. 11 in. to 4 ft. 
11 in., but that 95 per cent of the 119,285 
cars reported range between 4 ft. and 
4 ft. 5 in.* This study also included 
clearances from the center line of the car 
to the outside of open refrigerator car 
doors which cover a range of 5 ft. 2 in. 
to 6 ft. 4% in. Ninety-four per cent of 
the 112,176 cars on which the report is 
based are within a range from 5 ft. 416 
in. to 6 ft. 15 in., inclusive; approximately 
84 per cent lie within the range of 5 ft. 
415 in. and 5 ft. 10% in., inclusive. 


* |n Plate C-2. Supplement to the Manual of the 
Mechanical Division, A.A.R., Specifications for 
Standard Freight Refrigerator Cars, the height 
from rail to floor is shown as 4 ft. 2 in., mini- 
mum, and 4 ft. 4 in., maximum. 


The Equipment Situation 


Crass I railroads and railroad-owned and 
controlled refrigerator car lines had 
14,368 new freight cars on order January 
l, compared with 89,437 on order Janu- 
ary 1, 1949, according to the Association 
of American Railroads. Locomotives on 
order by Class I roads totaled 898, com- 
pared with 1,633. Ы 

The A.A.R. statement featured installa- 
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tions of locomotives in 1949, calling 
attention to the fact that the 1,865 en- 
gines placed in service during that year 
represented the largest annual total in 
25 years. The 1,865 included 1,808 Diesel- 
electrics, and 57 steam locomotives. ln. 
stallations in 1948 totaled 1,487 locomo- 
tives, including 1,397 Diesel-electrics, 86 
steam, and 4 electrics. 

Freight cars placed in service last year 
by the Class I roads and their affiliated 
refrigerator car lines totaled 84,669. In 
noting that this compared with 102,737 
cars installed in 1948, the A.A.R. state- 
ment went on to point out that "nearly 
300,000" new freight cars have been 
placed in service during the past four 
years. Installations in December, 1949, 
totaled 3,357 freight cars. Retirements 
last year totaled 90,348 freight cars, of 
which 16,636 were retired in December. 
In 1948, 81,659 cars were retired. 

The 14,368 cars on order January | 
by the Class I roads and their car-line 
affiliates included 11,256 to be built in 
railroad shops and 3,112 on order from 
contract builders. The breakdown by 
types of cars was as follows: box, 3,522; 
hoppers, 4,397, including 865 covered 
hoppers; gondolas, 2,382; flat, 2,310; 
refrigerator, 1,757. 

The 898 locomotives on order January 
1 included 881 Diesel.electrics, 13 steam, 
and 4 electrics. The 1,633 on order Jan- 
uary 1,.1949, included 1,561 Diesel. 
electrics and 72 steam. 

Reports recently coming from railroad: 
indicate *what may be interpreted as a 
revival of freight-car purchasing," Chair- 
man Arthur H. Cass of the Car Service 
Division, A.A.R., said in his latest review 
of the "National Transportation Situa- 
tion." This statement was included in 
the chairman's discussion of equipment, 
in which he also noted that even though 
ordering of new freight cars “practically 
ceased" in 1949, the year's capital ex- 
penditures for new equipment surpassed 
any previous year. 

Equipment purchases by Class I rail- 
roads totaled almost $1 billion in 1949 
as the roads acquired 84,669 new freight 
cars, 1,865 new locomotives and арргох- 
imately 900 new passenger-train cars, the 
report said. It added that last year was 
one in which “from the standpoint of 
performance it may be said that the 
‘steam’ railways of the United States 
became ‘Dieselized’.” Ninety-five per cent 
of the 3,352 new locomotives placed in 
service during the past two years have 
been Diesel-electric, Mr. Gass also point- 
ed out, and 1,638 old locomotives have 
been scrapped. 

In discussing prospects for new freight 
car purchases, Mr. Gass said that Janu- 
ary and the early months of 1950 would 
see additional orders placed. He also pre- 
dicted an overall decline in ownership 
in 1950, but said the general upgrading 
of equipment and reduction in bad orders 
would offset the loss. 

Other figures in the report presented 
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ANDOK LUBRICANTS — made especially 
for railroad use and triple-proved for 
trouble-free bearing lubrication in 
Diesel locomotives and passenger cars 
under millions of miles of tough rail- 
road operating conditions. 


PROVED ON THE RUN close scientific 


check of journal boxes using ANDOK 
B proved that this one Esso Railroad 
Product retained its lubricating quali- 
ties even after setting a 475,000-mile 
operating record with no additional 
grease added. 


PROVED IN THE LAB —constant follow- 
ups by Esso scientists and technicians 
in America's largest petroleum labora- 
tories make doubly sure that you al- 
ways get quality and dependability 
with products that bear the Esso 
Brand. 


PROVED ON THE JOB — you get assured 
satisfaction when you use Esso Rail- 
road Products. Esso Sales Engineers 
make sure that Esso Products are giv- 
ing you dependable performance. For 
any railroad fuel or lubricating prob- 
lem be sure to call on ESSO. 
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by Mr. Gass, which will henceforth be 
issued bimonthly, showed that 140,946 
Íreight cars were awaiting repairs on 
January 1, 1950, an increase of 55,294 
above the January 1, 1949, figure. Since 
total ownership decreased during 1949 
by 5,679 cars, the net drop in the num- 
ber of serviceable cars was 60,973. 

Earlier in the report, Mr. Gass exam- 
ined the current situation with respect 
to car supply and found no acute short- 
ages in any type car. He reported that 
"practically all railroads are reporting 
surplus hoppers"; that the gondola sup- 
ply is “comfortable” because of cars re- 
leased by reduced coal loadings; that no 
shortages of flat cars have been reported 
in recent weeks; and that the supply of 
box cars throughout the country “has 
been more than adequate." 

According to a forecast of the Office 
of Domestic Commerce of the United 
States Department of Commerce, 2,500 
locomotive units (costing about $330, 
000,000), 42,500 freight-train cars (cost- 
ing approximately $195,000,000), and 275 
passenger-train cars (costing about $36,- 
000,000), will be ordered during the cur- 
rent year. 


Dr. Munger Directs Air-Pollution 
Research at Battelle 


Dr. Hamnett P. Muncer has been ap- 
pointed by the Battelle Memorial Insti- 
tute, Columbus, Ohio, to co-ordinate its 
air-pollution research activities and to 
act in a liaison capacity between Battelle 
and industry. Research under Dr. Mun- 
ger's supervision will include studies of 
the mechanism of air contamination and 
methods for its reduction, the utilization 
of industrial wastes that might pollute 
the air, the effects of air pollution on 
plant life and building materials, the ef- 
fects of weather and plant site upon the 
concentration of wastes, and other tech- 
nical and economic studies designed to 
help industry solve the problems that 
arise with its efforts to control air con- 
tamination. 

Air-pollution research at Battelle has 
included extensive study both of the oil- 
and coal-fired steam locomotive. At the 
present time the Institute has under way 
a program to develop ways to reduce 
cinder emission from coal-fired steam 1о- 
comotives. 


Gas-Turbine-Electric 
Completes Rail Tests 


THE gas-turbine-electric locomotive built 
by the American Locomotive and Gen- 
eral Electric Companies has operated 
some 27,500 miles in service tests on 
various railroads since it was placed 
on the rails in November, 1948. It has 
been in freight service on the Union Pa- 
cific since last July. 

The locomotive has handled over 67 
million ton-miles of freight traffic and ac- 
cumulated 1,900 hours of operation on 
its power plant. It has operated satisfac- 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE FEBRUARY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ‘ORDERS 


No. of 
Road units Horsepower Service Builder 
Central of New Jersey...... в 1,900 General utility .American Loco. 
5 1,000 Switching ..... .American Loco. 
4 1,000 General utility .Fairbanks, Morse 
^4 1,000 Switching . Electro-Motive 
PEE A eiae v Ss 1,000 Switching ........... . Baldwin Loco. 
ошто: & Nashville... Se] 1,500 Road freight ................ Electro-Motive 
6 1,100 Switchers ................... Electro-Motive 
92 600  Switchers ......... .American Loco. 
Missouri Pacific ............ 112 1,000 Switch ............ . Baldwin Loco. 
31? 1,500 Freight ........... . Electro-Motive 
1,500 Passenger ......... . Electro-Motive 
2,250 Passenger ......... . Electro-Motive 
5 1,200 Switch. ...... CER . Electro-Motive 
5 1,500 Switch. .......... . Electro-Motive 
15? 1,500 Freight ........... .American Loco. 
4 2,000 Passenger ....... . American Loco. 
New York Central.......... 12* 1,500 Road switch. . Electro-Motive 
6t 1,200 Yard switch. .... . Electro-Motive 
18* 1,000 Yard switch ..... . Electro-Motive 
Ms 800 Yard switch. . Electro-Motive 
12* 600 Yard switch. . . Electro-Motive 
4 “A” 2,250 Passenger ..... ...American Loco. 
gt 1,500 Road switch. .... .American Loco. 
19* 1,000 Yard switch ..... American Loco. 
30* 600 Yard switch. ...... .American Loco. 
16* 1,000 Road switch. ...... . Lima-Hamilton 
10% 1,000 Yard switch ...... .Fairbanks, Morse 
Seaboard Air Line.......... 18* 1,500 Road ............. . Electro-Motive 
18* 1,600 Road ............. .American Loco. 
125 1,500 Road ............. . Electro-Motive 
115 1,600 Road ............. .American Loco. 
3° 1,000 Switch. ........... ..- Baldwin Loco. 
Southern. wo Pepe 216% 1,500- Жө osse DETT EAI .....Electro-Motive 


DIESEL-ELECTRIC LOCOMOTIVE INQUIRIES 


Central of Georgia.......... 5 1,500 Road switch. 
2 2,000 Passenger ........... 
* FREIGHT-CAR ORDERS 
Road No. oj cars Type of car Builder 

Atchison, Topeka & Santa Fe 500 SÜ-tOR: BUE, uuu сезе le 1S Кэр Pullman-Standard 
Central of Pennsylvania.... 125 70-ton hopper .............. .Bethlehem Steel 
Chicago & Eastern Illinois.. 25 70-ton covered hopper .............. Pullman-Standard 
Chicago, Rock Island & 

PaeifiG „уаз ceno toss 1,0007 50-ton Box. OEL Nd re cales vaa Pelr American Car & Fdry. 
Delaware, Lackawanna & 

Western ................. 300 70-ton covered hopper .............. American Car & Fdry. 
Fruit Growers Express...... 100 50-ton refrigerator .......... .......Company Shops 
St. Louis-San Francisco... 40 70-ton covered hopper ...... . Pullman-Standard 
Southern Pacific .......... 2,0005 S0-ton Бой: 2,454 dns E TT. Pullman-Standard 

1,000* 50-ton automobile .......... т Company Shops 
100* 70-ton gondola .............. : Ralston Steel Car 
Union Pacific ............. 2,500 50-ton Box 4.2: 0 у>» TTT Company Shops 
500 40-ton stock ................. ... Company Shops 
1,000 50-ton gondola ...................... General American 
FREIGHT-CAR INQUIRIES 
Chicago, Burlington & 
Ошу lise 250-2,500 50-ton box ... 
600 70-ton hopper 
New York Central.......... 500-2,000 50-ton box кеё 
500-1,500 70-ton gondola 
Northern Pacific .......... 500 50-ton box .................... 
50 Caboose ..... or Re 
Seaboard Air Line.......... 300 70-ton phosphate 
PASSENGER-CAR ORDERS 
Road No. of cars Type of car Builder 
New York Central.......... 2° Rail Diesel саг...................... Budd Co. 
Western Pacific .......... 1e Rail Dione 087... 225 25 oss e 9o Budd Co. 


1 Тһе new motive power, all scheduled for delivery within six months, will take over the duties рег 
formed by 47 steam locomotives. Five of the 1,500-hp. Alco locomotives are for the Central of Penosyi 
vania, also the seven switchers ordered from Electro-Motive and Baldwin. A 

2 The thirty-seven 1,500-һр. road freight units (34 “А” and 3 “В”) will cost $5,629,667; the tir 
1,100-hp. switchers $587,520, and the nine 660-hp. switchers $684,072. - 

з Delivery of some of the motive power is expected by late March, 1950, and delivery of the entire 
lot of 77 units is to be completed by the end of July, 1950. Their receipt will bring to five the number 
of divisions completely Dieselized and to 13 the number of divisions partially Dieselized. P. J. Nef, chi 
executive officer of the M. P., said the new locomotives will permit replacement of 113 steam unit 
which normally would have to undergo heavy repairs in 1950 and 1951 at a cost of over $1,000,000. 
Mr. Neff estimated annual net savings through increased use of Diesel power at $2,372,774 for the 
M. P. System. А ; 

* The four passenger locomotive units will be used in through service on the Boston & дг 
between Boston, Mass., Chicago and St. Louis, Mo. Deliveries are expected to begin in June and to 
completed before the end of the year. 

5 Deliveries scheduled to begin in March and completed in June. ua : 

6 Delivery of the locomotives, which will cost about $3,500,000, is expected to begin in April. T 

" The cars are to be equipped with high-speed trucks and steel wheels. Delivery will begin in М". 
with completion expected by mid-summer. 

8 Deliveries scheduled to begin in the spring and to be completed by the end of the year. 

© Cars (RDC-1) of stainless steel are to be used to establish a new service on the Boston & Albany betwee 
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CHAMBERSBURG 


PNEUMATIC _ 


FORGING 


HAMMERS 


Typical installation of 200 lb. Hammer. 


Offer more forg- 
ing output per 
hour, at lower 
cost per piece, 
than any similar 
hammer avail- 
able. Complete- 
ly self contained 
-hammer, motor 
and compressor 
- in sizes from 
200 Ibs. to 5000 


lbs. write for Bulletin 


MBERSBURG ENGINEERING СО., Ф CHAMBERSBURG, Р.Д. 


Boston, Mass., Worcester and Springfield. 


Each of the cars, which were described in detail in an 


illustrated feature article in the October, 1949, issue, will cost $128,750. 

1° Cost, $127,800. The new car, designated the RDC-2, is the first of this model to be sold, and differs 
from the RDC.1 ordered by the New York Central System only in that a 17-ft, section of the interior is 
devoted to а baggige compartment. Delivery is scheduled for April. The W.P. will use the car to replace 


two steam trains between Sacramento, Calif., and Salt Lake City, Utah. 


A demonstration model of the 


car already has been operated in trial service on the W.P. 


NOTES: 


Lehigh Valley.—The Lehigh Valley will be 95 per cent Dieselized, based on revenue ton-miles, when 
deliveries of 11 Diesel-electric road and switching locomotives are completed during the first quarter of 
1950, according to C. L. Patterson, vice-president and general manager. The new motive power will 


cost over $2,300,000. 


Two four-unit 6,000-hp. locomotives for main-line freight service between Jersey 


City, N. J., and the Niagara frontier and on Hazelton branch ore trains and one 1,200-hp. switching unit 
will be delivered by the Electro-Motive Division of General Motors Corporation. Five 1,000-hp. switching 
locomotives will be delivered by the Baldwin Locomotive Works and three 1,500-hp. switching locomo- 


tives by the American Locomotive Company. 


Union Pacific.—To insure operations of the Union Pacific against continued harasements and shut- 
downs in its Wyoming coal mining properties, A. E. Stoddard, president, has ordered immediate conver- 
sion of 35 to 40 more coal-burning locomotives to oil. 


torily on Bunker C oil, and has per- 
formed in temperatures as high as 110 
deg. F., and at altitudes up to 8,000 ft. 
It has worked in tunnels up to a mile 
long with no indication of difficulty. Com- 
plete operating statistics will not be as- 
sembled until some time next summer 
when later phases of the test work are 
completed. 

The locomotive has since been in the 
shops at Los Angeles, Calif.,, undergoing 
thorough inspection. С. W. Wilson, man- 
ager of С. Es Locomotive and Car 
Equipment Divisions, said it was hoped 
that, during what then remained of the 
winter, the unit could be placed in road 
freight service on U. P. divisions subject 
to extremely low temperatures. 


Truck Test Report 
Shows Progress 


Witu railroad freight-claim payments due 
to rough-riding freight cars mounting to 
an indeterminate but undoubtedly high 
figure, particular interest centers in the 
first progress report on co-operative 
freight truck and snubber tests now being 
conducted by the Mechanical Division of 
the Association of American Railroads in 
conjunction with interested manufactur- 
ers of bolster-spring-snubber arrange- 
ments and special designs of high-speed 
trucks with built-in snubbers. While no 
conclusions are drawn in the progress 
report recently released, it is obvious that 
the large amount of information already 
developed has been instrumental in point- 
ing to design weaknesses which need cor- 
rection and, by the same token, to other 
constructions which produce definitely 
improved riding properties and should be 
used more extensively. 

The present co-operative research pro- 
gram supplements A.A.R.-sponsored road 
tests in 1933 and 1939 and is well adapted 
to evaluate the effectiveness of various 
means of reducing vertical and lateral 


shocks in freight cars which cause dam-. 


age to lading and equipment. The pro- 
gram includes two major phases, namely: 
(1) road tests to determine comparative 
performances under identical speed, 
track and other conditions and (2) 
laboratory investigations of the service 
life expectancy of those snubbing designs 
and devices which show satisfactory re- 


sults in road tests. Detailed plans for the 
laboratory tests have not yet been fully 
developed. 

The first progress report covers 78 
round-trip comparative tests between July 
27 and November 13, 1948, including 
nine base-line runs with conventional 
A.A.R. trucks and springs; tests of seven 
designs of unit-type snubbers in combina- 
tion with 1%-in.-travel standard coil bol- 
ster springs; four designs of package- 
type snubbers, replacing conventional all- 
coil spring groups; and eight special 
truck designs having builtin snubbing 
devices with long-travel bolster springs. 
The American Steel Foundries five-car 
service laboratory, leased by the A.A.R., 
was operated as a special test train on 
the Illinois Central between Clinton, Ill., 
and Gilman. The equipment tested was 
supplied by individual manufacturers, 
each of whom defrayed the cost of test- 
ing his own devices. 

An ingenious method of getting around 
the problem of variables, which make 
exact duplication of any two test runs 
impracticable, was adopted, the test tram 
including a "yardstick" car used as a 
basis of comparison on each run for the 
truck or device being tested under the 
"companion" car. By this arrangement 
the two cars experienced the same varia- 
tions in load, speed, track and weather 
conditions and the records for that par- 
ticular run are comparable. 

The first nine tests were conducted by 
the A.A.R. Mechanical Division Research 
Office to obtain basic information on the 
performance of the A.A.R. standard 
spring-plankless truck without snubbers. 
A.A.R. 1936 and 1915 standard truck 
springs and A.A.R. 1947 alternate stand- 
ard long-travel truck springs were used 
in the tests. Rail loads were adjusted to 
60,000 lb. and 169,000 lb., respectively, 
and speeds kept below 65 m.p.h. 

Tests Nos. 10 through 76 were con- 
ducted on devices submitted by the va- 
rious manufacturers. The unit snubber 
tests utilized the same loads and speeds 
just mentioned. In the case of tests of 
package group snubbers and trucks with 
built-in snubbers, runs were made with 
169,000-1Ь. loads at speeds up to 65 m.p.h. 
and additional runs with 145,000-Ib. and 
60,000-Ib. loads at speeds up to 90 m.p.h. 

The 1948 road tests, recessed on ac- 
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count of winter weather conditions, were 
resumed during the same months of 1949 
and a summary report of tests up to date 
has been prepared and will be presented, 
along with necessary supporting data and 
detailed test results, at the next annual 
meeting of the Mechanical Division. 


Friend Confirmed as 
Assistant Director 


Tue Senate on January 26 confirmed 
President Truman’s appointment of 
James E. Friend for the position of ss 
sistant director of the Bureau of Loco- 
motive Inspection, Interstate Commerce 
Commission. The nomination had been 
reported favorably from the Senate com- 
mittee on interstate commerce on the pre- 
ceding day. 

Mr. Friend has been serving in the 
position since October 31, 1949, the Presi- 
dent having given him а recess appoint- 
ment, as noted on page 765 of the De- 
cember Railway Mechanical Engineer. 


Mechanical Division 
Meets June 26-28, at Chicago 


THE annual meeting of the Mechanical 
Division, Association of American Rail 
roade, will be held at Chicago, June 26 
to 28, inclusive, in the Congress Hotel. 


SUPPLY 
TRADE 
NOTES 


KENNAMETAL, INc.—John McVeigh ha: 
been appointed special development en- 
gineer to augment the Kennametal tech. 
nical research staff engaged in extending 
the application of Kentanium, a new heat- 
resistant material, particularly to gas tur- 
bines. Mr. McVeigh was previously em- 
ployed by Continental Motors Corp., De 
troit, Mich., as project engineer in charge 
of all gas turbine бо opment 


Dearborn CHEMICAL CoMPANY.—C. C. 
Rausch, assistant vice-president of the 
Dearborn Chemical Company, Chicago 
who was formerly associated with the 
railroad field primarily, has been ap 
pointed manager of the industrial depart. 
ment's “No-ox-id” rust preventive sales 
in all company markets. J. G. Surcheck, 
technical adviser and engineer, has һе 
come assistant manager of “No-ox-id” 
sales in the production and maintenance 
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The No. 1 battery problem— positive grid 
failure due to porosity —has been solved by 
Gould's modern research laboratory and 


IN NEW GOULO pilot plant! The new Gould "Z" Plate 


Battery has the only grid that is solid all the 
h h. Accel d lab 
"1" PLATE BATTERIES! cocer oes Repent iether o 
——— 


Gould's new casting technique of 


progressive solidification can reduce 
porosity 85% to 90%! 

That's why the new Gould "Z" Plate 
Batteries stay new longer .. . give more 
months of full capacity service. Only Gould 
offers you so much for your battery dollar, 
because only Gould has the new "Z" Plate! 

Save money by replacing your old 
batteries now with new Gould "Z" Plate 
Batteries. Let us submit a quotation. And 
write us for literature on the new "7" Plate 


Battery, greatest battery advance in years! 


The Gould Kathanode — 
More Than Ever, Americo's 
Finest Cor Lighting and 
Air Conditioning Battery. 


GOULD 


STORAGE BATTERY 
CORPORATION 


TRENTON 7, NEW JERSEY 


Cut-away view of "Z" Plate construction used in the 
Gould "Thirty" Battery 


Always Use Gould Automobile and Truck Batteries 
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fields. E. M. Welch, formerly sales rep- 
resentative in Pittsburgh, Pa., has joined 
the Chicago office as manager of sales 
of water treatment and equipment. C. S. 
Silsbee has been appointed assistant man- 
ager in charge of all national accounts 
and service for both water treatment and 
“No-ox-id.” А. Н. Reynolds, formerly di- 
recting chemist of the company's labora- 
tories, has been appointed director, prod- 
uct development, and will be assisted by 
L O. Gunderson as assistant director. Dr. 
Wayne L. Denman has been named di- 
recting chemist, with headquarters at the 
main factory at Chicago. 


Thomas F. Klein has been elected vice- 
president of the railroad department and 
a director of the Dearborn Chemical Com- 
pany, Toronto, Ont. His headquarters will 
continue at the Montreal (Que.) office. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Company.—The St. Louis, Mo., branch of 
the Minneapolis-Honeywell Regulator 
Company and its Brown Instruments di- 
vision has moved into its own new office 


building at 4354 Olive street. 
* 


1лмл-НАмптох Corporation. — Hen- 
rik Greger has been appointed Diesel- 
engine representative for the  Lima- 
Hamilton Corporation in California, with 
headquarters at San Mateo. Mr. Greger 
will handle the sale of all Hamilton Die- 
sel engines, parts, and service in that 
state, and will also represent Lima- 
Hamilton on steam engines and service 
to steam engines for both stationary and 
marine use. 

* 

E. A. Lunpy Company.—James E. Dav- 
enport, formerly vice-president, engineer- 
ing, development and research of the 
American Locomotive Company, has been 
elected president and a director of the 
E. A. Lundy Company. 

Mr. Davenport entered railway service 
in 1909 as a special apprentice at the 
West Albany, N. Y., shops of the New 
York Central. He subsequently served as 


James E. Davenport 


enginehouse foreman, dynamometer car 
engineer, trainmaster, division superin- 
tendent, assistant to the assistant general 
manager, assistant to the executive vice- 
president and assistant chief engineer of 
motive power and rolling stock until 1940 
when he joined the American Locomotive 


Company as assistant vice-president of en- 
gineering. He was appointed vice-presi- 
dent of engineering, development and re- 
search in January, 1941. 
+ 

AMERICAN BRAKE SHOE COMPANY.— 
The American Brake Shoe Company has 
opened a new sales office at 2620 Maury 
street, Houston, Tex. William C. George, 
formerly in the sales department of the 
Electro-Alloys division, has been ap- 


William C. George 


pointed sales engineer in that territory, 
representing Brake Shoe’s American 
Manganese Steel, Electro-Alloys and Na- 
tional Bearing divisions in the new office. 
His activities will supplement the com- 
pany’s present coverage in the railroad 
equipment field, and will center in Okla- 
homa, Texas, and Louisiana. 

Mr. George is a graduate in chemical 
engineering from Purdue University. He 
was associated with the Carnegie-Illinois 
Steel Corporation before he joined Amer- 
ican Brake Shoe in 1939. 

* 


Brannon Equipment Company.—E. T. 
Mulcahy and L. А. Clugh, both formerly 
with the American Arch Company, have 
joined the Brandon Equipment Company. 
Mr. Mulcahy has been assigned to west- 
ern, and Mr. Clugh to eastern territory. 

* 


Py.e-NATIONAL Company.—George R. 
Grove has been appointed service engi- 
neer for railroad products, Pyle-National 
Company, with contact chiefly among 
western and mid-western railroads. His 
headquarters will be at Chicago. 

Mr. Grove was formerly associated for 
many years with the Franklin Railway 
Supply Company. 

* 


Varor HEATING Corporation.—Leroy 
Dougall has been transferred to the 
Vapor Heating Corporation’s St. Paul 
(Minn.)-Minneapolis office, to work on 
service problems with railroads in Min- 
nesota, Iowa, Wisconsin, the Dakotas and 
Washington. Mr. Dougall, who was for- 
merly located at Chicago, has worked on 
Vapor equipment on railroads through- 
out the country. 

* 


BarpwiN Locomotive Works. — The 
Baldwin Locomotive Works has opened 
a Diesel locomotive parts storeroom at 
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Houston, Tex. for customers in the 
States of Texas and Louisiana formerly 
served from the Baldwin storeroom at St 
Louis, Mo. The Houston storeroom, lo 
cated in the building which houses the 
storeroom of the Westinghouse Electric 
Corporation at 5720 Clinton drive, is 
stocked with items ranging from gasket: 
to major Diesel engine and locomotive 
components. Rail shipments are to be 
handled over the lines of the Houston 
Belt & Terminal Railway. William A. Mc- 
Knight, district manager in charge oí 
the new storeroom, is located in the Sec 
ond National Bank building, Houston 2. 
* 

B. S. WiLLiAMs has resigned as execu 
tive vice-president of E. A. Lundy, Inc. 
Mr. Williams will form a new company 
in the railroad refrigeration and air 
conditioning field. 

* 


AMERICAN WELDING & MANUFACTURING 
Co.—M. R. Minnick, formerly manager 
of sales of the American Welding & 
Manufacturing Co., has been appointed 
general manager of sales, with responsi- 
bility for all activities and functions of 
the sales department. In addition, he will 
have personal supervision of the com- 
pany's railway equipment division. 

Ф 

Peertess Equipment Company.—Vil- 
liam E. Gray, whose election as first vice- 
president of the Peerless Equipment 
Company was announced in the February 
issue, is a graduate of Purdue University 
(1923), where he subsequently served 


William E. Gray 


as an instructor in mechanical engineer- 
ing. When the draftgear testing labore 
tory of the Association of American Rail- 
roads was opened at Purdue in 1927, he 
was placed in charge. He retained thi: 
position until his appointment in 1953 
as vice-president of Peerless in charge of 
engineering. 
* 

GENERAL Morons Dieser Limrrep—!. 
N. Snyder and R. W. Sherk have been 
appointed general service manager and 
general parts manager, respectively, for 
General Motors Diesel Limited, London, 
Ont. Mr. Snyder, formerly district engi- 
neer of the Electro-Motive Division of 
General Motors Corporation at Detroit, 
Mich. will maintain headquarters 2t 
Montreal, Que., and Mr. Sherk, formerly 
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All parts 
completely 
accessible 


it's easier 


Hyatt Roller Bearing Journal Boxes are 
designed to make your maintenance job 
easier. They are constructed so that you 
can remove them from car journals by 
hand. Once removed, they can be easily 
inspected and immediately reapplied to 
spare axle sets equipped with Hyatt 
Roller Bearing inner races. 

When more complete cleaning or in- 
spection is desired Hyatt Journal Boxes 
and Bearings can be quickly and com- 


pletely dismantled right down to the 


HYATT ROLLER BEARING JOURNAL BOXES 
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with HYATTS 


individual rollers—no cumbersome spe- 


cial tools are necessary. 


For regular preventative maintenance 
or complete overhaul, It's Easier With 
Hyatts. There are no blind spots, all parts 


are readily accessible. 


To see for yourself why Hyatts are 
easier to maintain, write for our Pas- 
senger Car Maintenance Film Booklet, 
Hyatt Bearings Division, General Motors 


Corporation, Harrison, New Jersey. 


LEADING SHOPS CHOOSE 


. Е 3 E 
BEATTY 400-ton Vertical Bulldozer and No. 32 Multiple Punch 
in operation at the C. & O. Car Shop, Russell, Kentucky. 


BEATTY No. 11 Heavy Duty Punch and Spacing Table speed 
up work at the C. & O. Car Shop, Russell, Kenfucky. 


Write for detailed infor- 


mation on BEATTY railroad 
shop equipment — punches, 
Presses, spacing tables, bull- 
dozers, shears. 
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parts merchandising manager at Electr 

Motive, will make his headquarters jp 

London, Ont, where the company i 

building a new plant, scheduled for com 

pletion in mid-summer of this year, 
* 

WESTINGHOUSE AIR BRAKE СомрАхҮ— 
С. Н. Beck, vice-president of the Westing 
house Air Brake Company, has retired 
after more than 44 years of service with 
the company. Mr. Beck is a graduate o| 
Pennsylvania State College where he re 
ceived a bachelor of science degree in 
1905 and a mechanical engineering de 
gree several years later. He joined Wes 
inghouse Air Brake in June, 1905, as: 


C. H. Beck 


special apprentice and served in varios 
shop and field assignments with the for- 
mer Westinghouse Traction Brake Con 
pany and the former Safety Car Device 
Company until he was appointed assistant 
eastern. manager of Westinghouse Ai 
Brake in 1920, with headquarters а! Nex 
York. In 1932 he was appointed easten 
manager; in 1938, general sales manager 
at Wilmerding, Pa., and in 1947 vice 
president. | 
+ 

AMERICAN Locomotive Compast.- 
Robert B. McColl, who has resigned # 
president, a director and a member ® 
the executive committee of the America: 
Locomotive Company, as noted ia the 
February issue, was born in Kilmarnock! 
Scotland, on January 1, 1882, and wi 
educated at the Science and Art Colles: 
of the Kilmarnock Academy. After m 
ing a special apprenticeship in vano 
departments on the Glasgow & Sout 
western he joined Robert Stephenson ii 
Sons, of Darlington, England, as a drafts 
man. From 1915 until 1917 Mr. Mcd 
was with the Montreal Locomotive Works 
at Montreal, Que., becoming, successhel 
assistant superintendent, superintendet 
of works and works manager. In 1917 E 
returned to England as manager of the 
munitions department of the Eddy 
Munition Company. When World Var! 
ended he became general manager of the | 
Armstrong Whitworth Company in br 
land. In January, 1922, Mr. McColl join 
American Locomotive in New York 2 
in June of the same year he wes 7 
pointed assistant manager of An 
Schenectady, N. Y., plant. Early із 195 
he was made manager of the plant 9 
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STANDARD 
ENGINEER'S 
REPORT 


515,720 MILES WITHOUT REPLACEMENT of a single part 
vas the record for all 48-cylinder assemblies in a 
"California Zephyr" diesel locomotive when this one 
was pulled for inspection. Lubricated with spe- 
tially compounded RPM DELO Oil R. R., the engines 
stay in continuous service a full million miles with- "THE CALIFORNIA ZEPHYR," new streamliner with Vista- 
out time off for overhaul! Dome cars, runs daily both ways across the continent. 


r "1 Only 3 diesel locomotives keep it on schedule be- 


tween San Francisco and Salt Lake. 


i0 RIN3 TROUBLE or lacquer deposit problems have been 
ncountered in this long service, as this unretouched 
hoto of the piston indicates. The cylinder "miked" 
nly 0.002 inch taper and 0.005 inch out of round. 


A. Special additive provides metal-adhesion 


qualities . . . keeps oil on parts whether 
hot or cold, running or idle. 


B. Anti-oxident resists deterioration of oil 
and formation of lacquer . . prevents 
ring-sticking. Detergent keeps parts 
clean . . . helps prevent scuffing of cyl- 
inder walls. 


RISTPIN BUSHING IN PERFECT CONDI- 
ION! Measurement proved the bush- 
ng was still "standard" after the 
ore than X4 million miles of serv- 
ce! RPM DELO 011 R. R. will not cor- 
ode silver bushings. All parts were 
it back in service. 


Trademark “RPM DELO” Rez. U. S. Pat. Off 
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Special compounds stop corrosion of any 
bushing or bearing metals and foaming in 
crankcase. 


about this or other petro- 
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leum products, or the name of your nearest distrib- 
utor, write or call any of the companies listed below. 
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oil resistance 


chemical resistance 


high stability 


Л 
pakes dear through 7 all 5 


low cost 


NEW IRVINGTON °1100 
CLEAR INSULATING 
- VARNISH d 


Now-just one varnish is all you need for 
practically all windings. And just one coating 
normally is enough, when it's a coating of 
Clear Irvington #1100. 

This new insulating varnish penetrates to 
the deepest coil layers, adhering firmly to the 
wires, and bonding all into a solid mass. The 
coating produced is tough, oil-proof and last- 
ing. An internal-curing varnish, it hardens 
clear through after quick baking. The solvent 
used—V. M. & P. naphtha—will not attack 
magnet wire coatings. Both shelf stability and 
dip tank stability are good. 

Irvington #1100 is the latest product of 

Irvington laboratories. It was developed after 
extensive research to provide a single var- 
nish for use on all windings except those 
operating at highest peripheral speeds . 
a top-quality varnish at a moderate price. 
Standardize on Irvington #1100 and 
1 you'll cut your varnish inventory and 
costs. Samples on request. 


Specifications: 


2000 VPM 


Dry Dielectric 
Moisture Resistance ....Good 


Oil Resistance Excellent 
Acid Resistance .... Excellent 
Alkali Resistance Good 
Heat Resistance Very Good 
Penetration . Excellent 
Baume... 25° (© 30 deg. С. 
Sp. Gr...0.903 @ 30 deg. C. 
Sp. Gr. for use..... Optional 
Solvent. V. M. & P. Naphtha 


~ 


IRVINGTO 
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VARNISH & INSULATOR CO. 


Irvington 11, New Jersey 
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in 1931 was named president and a 
rector of the McIntosh & Seymour Cer 
a division of American Locomotive 
Auburn, N. Y. In 1936 he was placed 
charge of Alco’s oil refinery equipz 
business. Four years later he was 


R. B. McColl 


vice-president in charge of manuíactc 
ing, and in September, 1945, became « 
ecutive vice-president. Three months lata 
he became president. 

D. W. Fraser, who succeeds Mr. McC: 
as president, also preceded him in the 
office. His previous tenure аз presides 
extended from March 1, 1940, to De 
cember 27, 1945. He was born in Pic 
county, Nova Scotia, on June 2, 182, 
and entered the locomotive business =| 
an apprentice with the Rhode Island Le 


D. W. Fraser 


comotive Works, Providence, R. L > 
1904 he was transferred to Montreal L> 
comotive, of which he subsequently b 
came managing director. He was elec: 
vice-president in charge of manufac- 
ing for American Locomotive in 1920, as} 
a director in 1924, retaining the fors 
position until his election to the pr | 
dency. 
* | 
Union Аѕвеѕтоѕ & Russer Co.—4 Í| 
O'Connor has been appointed sales s+ 
ager, “Equipco” hand brake departme 
Union Asbestos & Rubber Co., in ch: 
of sales and engineering, with heads 
ters at 332 South Michigan avenue, C | 
cago. The following have been appoir'* 


- 
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It's true! From Diesel crankshafts to wheel 
bearings, over the long run and in the long 
run, Republic Alloy Steels actually cost 
less than less-expensive carbon steels. 


The reason? Extra strength . . . extra 
toughness . . . more uniform response to 
heat treatment... harder working surfaces 
+ .. greater resistance to fatigue, impact 


Р and extreme temperatures. All are qualities 
which enable alloy steels to withstand the 
i strains and wear encountered in high-speed 


" PUBLIC STEEL CORPORATION 

5 Alloy Steel Division ө Massillon, Ohio 

|. AERAL OFFICES ө CLEVELAND 1, OHIO 
ort Dept.: Chrysler Building, New York 17, N. Y. 


bat 
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freight and passenger service, with less 
danger of costly breakdowns. 


Republic offers you a 3-Dimensional Metal- 
lurgical Service. Veteran field metallurgists 
—working closely with laboratory and mill 
metallurgical staffs—are ready to give you 
prompt, helpful assistance in properly 
applying these cost-cutting steels to your 
own specific requirements. 


Write, wire or phone TODAY. 
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Loyi 3/336. 


m" Republic Products include Stainless, High Strength and Carbon Steels—Sheets—Plates—Pipe—Bolts, Nuts and Rivets—Boiler Tubes 
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PUSH-BUTTON CLEANING 
How to clean 40 Diesel Air 


Filters in 5 minutes'.... 
and not just surface -cleaned — but com- 
pletely through, and from cornerto corner! 


' You can clean up to 40 diesel engine air filters, with 
minimum labor, in 5 minutes when you use the Magnus 
Air Filter Cleaning Method. 


Work Going 
Down 
—.9- 
Liquid 
Forced 
Up 

Through 
Filter 


Work Going 
Up 
—® — 
Liquid 
Forced 
Down 
Through 
Filter 


FRL Laas 


Cie 
os 
— 
wL. 
acm 


CROSS-SECTION OF MAGNUS AJA-DIP 
ILLUSTRATING MECHANICAL AGITATION 


Here’s How: The filters, loaded in baskets, are placed on the 
agitating platform in a Magnus Aja-Dip Cleaning Machine con- 
taining fast-acting Magnus cleaning solution. 

By а simple push on the starting button, the filters are auto- 
matically and mechanically raised and lowered in the cleaning 
solution 54 times a minute. The up and down reversing motion of 
the filters forces the cleaning solution through the filters during 
the stroke of each motion. 

Even the innermost sections of the filter element are stripped 
of all adhering dust and dirt particles. In fact, the cleaning action 
is very much like that in a home laundry where the clothes are 
swished back and forth in the washing solution. One man can 
handle the filter cleaning job and still have plenty of time for 
other work. 

Additional labor savings are made when subsequent rinsing, 
oiling and drying operations are performed in Magnus Filter Con- 
ditioning Equipment. 

To improve your filter cleaning, save labor and time— 
ask Magnus to recommend the set-up for your production. 


*40 small filters 9” x 22” 
x 24" or 20 large filters 
20" x 20" x 24" 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


"M,MaCcnuS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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А. F. O'Connor 


district sales managers, railroad sales: 
P. К. Lochner, New York; О. J. Rudolph, 
Chicago; and R. M. Covert, Chicago. 
Mr. Lochner was associated with the 
National Cylinder Gas Company prior to 


P. R. Lochner 


joining Union Asbestos. For the past M 
years he has served as railroad «le | 
representative in the New York office of 
Union Asbestos, and will continue 0 
contact eastern railroads out of tha! 
office. 

Mr. Rudolph attended school in Chi 


O. J. Rudolph 
cago and began his career 85 a sf 
foreman with the Locomotive io 
Company. Subsequently he became * 
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5 ALL-TIME RECORD: 
MILES 


1949" 
19,153 NET TON- 


and stamina 


for safe speed 


NEW YORK 
CHICAGO 
CLEVELAND 


BALTIMORE 
RICHMOND, VA. 
MEXICO CITY, D. F. 
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€ Up to 2" capacity in cast 
iron! 


€ Easy handling as a 
smaller sensitive drill! 


€ Built for years of pun- 
ishment! 


@ 1.312" spindle! 5.5" 
column! 


€ Setup adjustments easily 
made! 


@ Sensitive or power feed, 
round column or pedes- 


tal types! 


WRITE FOR 
BULLETIN 2989-F 


and see how these big, accurate 
drills can cut maintenance costs 
in your shop! 
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" BUFFALO FORGE COMPANY 


174 MORTIMER ST. BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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ciated with the U. S. Metallic Packin 
Company as a sales and service епопеї 
In 1927 he joined Union Asbestos а 
service engineer. His district compris: 
the Chicago area and the Southwest, 
Mr. Covert worked in the shops of ij. 

Chicago Great Western at Oelwein, loy; 
during vacations from high school ani) 
from the University of Iowa. He started! 


R. М. Covert 


with Union Asbestos in 1935 as a ma 
terial inspector. Later he went into silet 
and service work, and for the past I! 
years has represented the company by 
contacting car builders and railroads in 
and to the northwest of Chicago. 

Mr. O'Connor was born in Providence, 
R. І. He started his career in the таў 
way supply business in 1912 with the 
Haskell & Barker Car Co., Michigan City; 
Ind., serving in the firm's mechanical de 
partment. He joined the Union Railvay 
Equipment Company at Chicago in 1915 
as vice-president and in 1931 became a: 
sociated with Union Asbestos in sales, 
new development work and patent work. 
He holds some 70 patents and is а reg; 
istered patent agent. 


* 


Simmons-BoaRDMAN PustisHinc Co 
PORATION.—J. S. Crane, vice-preside 
and secretary of the Simmons-Boardo® 
Publishing Corporation, has been > 
signed to manage advertising sales fi 
the company's transportation public: 
tions, including Railway Mechanical aa 
Electrical Engineer, Railway Age 
way Engineering and Maintenance 
Railway Signaling and Communicat 
succeeding S. Wayne Hickey, who 
been granted a leave of absence. ™ 
Crane, heretofore in charge of adve? 
ing sales in the Eastern district for # 
other Simmons-Boardman publicatie 
American Builder, has also been 910 
supervision of research and promotie d 
all the company's publications. /. 
Thompson, vice-president in charge 4 
advertising sales, transportation ра? 
in the Western district, has been $f 
pointed assistant manager, advertit 
sales, transportation papers, reporting " 
Mr. Crane. He will, for the time 004 
retain his present assignment in W 
Western district in addition to his >" 
duties. Messrs. Crane and Thompson *' 
continue to maintain their headqu' 
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lame cut ... and arc welded gondolas 


simplify design- 
Streamlined design, weight-saving and increased ca- 
educe deadweigh pacity, are probably the мзш чарои ешге іп 
all-welded cars. This design simplicity permits the 
elimination of lap joints — corrosion areas are removed 
and unloading problems are reduced to the minimum. 


Further, the arc welded fabrication of gondola sec- 
tions and parts permits the purchase of steel shapes to 
the most economical mill tolerance. 


For more information about the use of the oxyacety- 
lene flame and electric arc to machine cut and weld 
new cars, write your nearest Airco Office. 


itriker assembly and centering device in place in center-sill, 
iowing close-up of assembly welding done with Airco No. 315 
ectrodes. 


Car under frame in positioner showing final welding of car body, using 
Airco No. 315 and No. 387 electrodes. 


— е АЕ Е г : 


enter sill ready for removal from roll-over positioner after 
rop door hinge brackets and A B brake equipment brackets 
ave been welded, using Airco No. 315 electrodes. 


Costa Come Down Under The Airco Plan 


inire of чи body senti shoving ide aster owt mes — TREO) MAIR REDUCTION 


Offices in Principal Cities 


dewarters for Oxygen, Acetylene and Other Gases . . . Calcium Carbide ... Gas Cutting Machines . .. Gas Welding Apparatus and Supplies... Arc Welders, Electrodes and Accessories 
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> RAILROAD 
" CATALOG 


P 


€ SOLDERLESS TERMINALS 
€ CONNECTORS 

@ SIMPLIFIED WIRING 

@ CORROSION PROOFING 
@ TOOLING 

© TESTING 


All designed especially for 
railroad use in motive power, 
rolling stock, trolley, signal, and 


communication wiring. 


AMP Trade Mark Registered U.S. Patent Office 


RAILROAD DIVISION 


AIRCRAFT-MARINE PRODUCTS INC. 


1314 NORTH FOURTH STREET, HARRISBURG, PA. 
p 


“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 
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at New York and Chicago, respective 

Mr. Crane was born at Decatur, 6 
on September 4, 1895, and educated 
Tech high school, Atlanta, Ga., and й 
Georgia Institute of Technology, ua 
he majored in mechanical engineering 
Upon leaving Georgia Tech, he ente] 
the United States Army in June, 19 
serving until January, 1919. From @ 
tober, 1920, to June, 1924, he was сш 
nected with the supply catalog divisi 
of R. R. Donnelly & Sons at Chicas) 
from 1925 to 1927 with the McGraw-Hil 
Publishing Company; and from 1927 1 
1930 with Domestic Engineering, a tral] 
publication in the plumbing and heal 
ing fields. He joined Simmons-Boardmy 
at Chicago on November 21, 1931, asi 
for the next seven years was engaged й 
circulation, promotion and sales work Ё 
the American Builder, Simmons-Boan 
man building magazine. In Decembg 
1938, he was transferred to New Yorka 
eastern sales manager of American ВШ 
er, which position he held’ until assumiaj 
his present assignment. Mr. Crane Ж 


J. S. Crane 


“elected a vice-president of Si 
Boardman on February 9, 1942; a 
tor on February 13, 1945, and secret 
on August 18, 1948. In addition to тї 
aging advertising sales for Railway Me 
chanical and Electrical Engineer, К) 
way Age, Railway Engineering and Main 
tenance, and Railway Signaling and Com 
munications, Mr. Crane will supe? 
research and promotion on all the c? 
pany's publications. 

Mr. Thompson was born on July 4 
1900, and educated at the University d 
Toronto. Immediately upon leaving ^ 
lege in 1918 he became assistant finas 
editor of the Toronto Globe, with bè 
quarters at Toronto, Ont., and from 10 
to 1923 was a junior account exec 
in the advertising agency of A. М 
Ltd., at Toronto. The following ye " 
became advertising manager of Com 
dated Press, at Toronto. In 192 ү 
Thompson went with the MacleanHi? 
Publishing Corporation and for 13 e 
was manager of its Chicago office. Du? 
the next three years he was prin 
manager of Maclean’s magazine, *" 
headquarters at Toronto. In 1940 he 
turned to Chicago as vice-president 
treasurer of the corporation, in " 
charge of the publishing activities 
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HECK THESE TIME-SAVING 
LACK & DECKER Exclusive Features! 


One Machine refaces valves of any angle from 0° 
to 90°; stem sizes from М” to 144”: head diameters 
up to 54”. 


Hypoid Gears of finest design and construction 
drive work-head spindle, insuring extremely smooth 
spindle operation and mirror-finish valve faces. 


Air-Operated Chuck on work head for fast, accu- 
rate closing and opening of valve-stem collets. 


Separate Universal Motor drives work head; 
controlled speed accommodates large and small size 
valve heads; automatic motor switch controlled by 
table travel. 


Precision-Ground Feed-Screws on both work and 
wheel-head tables are bearing mounted for fast, 
smooth travel. Wheel-head feed-screw calibrated 
in thousandths for close tolerance grinding. 


Separate Constant Speed Motor (3% HP) as- 
sures abundant power for wheel-head spindle — 
drives 6^grinding wheel for refacing and cup wheel 
for valve stem, rocker arm and tappet grinding. 


t Handy Valve Trays at operating height. Roomy 


cabinet has three shelves for storage of collets, 
wrenches, attachments, other hand or electric tools. 
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Union Pacific Railroad 
Saves time and mon- 
ey with Black & 
Decker No. 6 Univer- 
sal Valve and Tool 
Grinder. Speedy, ac- 
curate machine turns 
out perfectly finished 
Diesel valves in less 
time ... does away 
with costly regrind- 
ing or scrapping of 
valves. 


Railroad grinds Diesel Valves to mirror- 

smooth finish at close tolerances... cuts 

valve refacing costs to a minimum... with 

speedy, accurate Black & Decker Valve 
and Tool Grinder 


This versatile Black & Decker machine is precision-built to handle 
any valve grinding operation in your shop . . . from the smallest 
gasoline engine valve to the largest Diesel valve . . . with a speed 
and accuracy you've never experienced before! You get a mirror- 
smooth finish every time . . . with no chatter marks. . . no time- 
consuming regrinding . . . no costly scrapping! And you can quickly 
convert your B&D Valve and Tool Grinder to perform many 
machine shop tool grinding operations, too! Let your nearby B&D 
Distributor demonstrate the Black & Decker No. 6 Universal Valve 
апа Tool Grinder's many advantages . . . show you how it will easily 
pay for itself out of savings! Call him today . . . or write for de- 
tailed booklet to: The Black & Decker Mfg. Co., 665 Pennsylvania 
Ave., Towson 4, Maryland. 


LEADING DISTRIBUTORS Dali = 


" / À 
Ріс Ls Decker. 
PORTABLE ELECTRIC TOOLS 
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== EVERYWHERE SELL 


RUST-OLEUM 


vara: 


Ф.Ф: 
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RUST-OLEUM is unequalled for lasting protection 
against the ravages of rust. It's the practical answer 
to most railroad rust problems because it can be 
applied to surfaces already rusted without extensive 
surface preparation. For 25 years —on major rail- 
roads—RUST-OLEUM has proved its capacity to 
stop and prevent costly rust — on bridges, rolling 
stock, tanks, metal buildings, metal equipment and 
other structures. 

An exclusive formula, RUST-OLEUM adds years 
of extra use to all metal surfaces. It cuts mainte- 
nance costs — indoors and out. RUST-OLEUM’S 
tough, pliable film dries to a firm finish that defies 
rain, snow, salt air, fumes, weathering, etc. 

Where rust has already started, RUST-OLEUM 
can be applied effectively and economically. Scrap- 
ing and wirebrushing to remove rust scale and dirt 
is all that is usually required. RUST-OLEUM 
merges the remaining rust into durable, rust-resist- 
ing coating that protects the metal against the ele- 
ments. Use it in all your maintenance work on all 
exposed metal. Specify it on all new equipment or 
structures to be sure of maximum results at the low- 
est cost, with assurance of the best foundation coat. 


Get tbe facts! . . . Write for complete data and 
recommended applications. Tell us your rust problems. 


RUST-OLEUM CORPORATION 


2592 Oakton Street Evanston, Illinois 
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ite business journals (Inland Pring 
Chemical Industries, Rock Products) a 
the United States. He relinquished the 
positions to join the staff of Simma 
Boardman as district manager of adw 


J. R. Thompson 


tising sales, transportation pa 
June, 1949, he was named vice-pr 
advertising sales, transportation 
also business manager of Railway. 
neering and Maintenance. 
* 

NATIONAL ALUMINATE Corporati 
T. D. Sedwick has been appointed 
ager of the new specialties dep 
National Aluminate Corporation, 
Before joining the firm on Februi 
Mr. Sedwick was engineer of tests 
Rock Island. As head of the $ 
department, he will be primarily 


T. D. Sedwick 


cerned with market research, testing 2 
development work on new products vi 
the company expects to produce for 1 
road and industrial users. He will be # 
sisted by F. M. Caughan, formerly № 
service representative assigned 10 ! 
Pennsylvania at Fort Wayne, Ind. 
Mr. Sedwick received both B.A. # 
B.S. degrees from the University of i 
kansas. In January, 1903, shortly 
graduation, he entered Rock Island &f 
ice, holding various positions, includi 
inspector of metals, chemist and 0% 
chemist. In 1916 he was appointed © 
neer of tests. Mr. Sedwick has served й 
many committees of the Association 
American Railroads, chiefly the Cons 
tee оп Specifications for Materials ' 
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Hà how a 


ROCKFORD Hy-Draulic 
SHAPER-PLANER 


Saves Time 


Slow machines increase production costs. Rock- 
ford Shaper-Planers save time and therefore 
money. Here are a few of the reasons why: 
FAST SET-UP . . . adjustments for cutting speed, 
feed, cutting stroke length and related machine 
movements are made quickly with levers or 
hand wheels. 

HIGH SPEED CUTTING . . . cutting stroke speeds 
available to meet the maximum made possible 


by any metal or modern tool. However, equally 


important, is the fact that cutting stroke speeds 


and feeds are infinitely adjustable, to take ad- 
vantage of the maximum possible for each 


particular combination of work, metal, and tool. 


RAPID REVERSAL . . . return stroke pressure in 
the Hy-Dravlic drive cylinder is operative the 


instant control dogs reverse the hydraulic valve. 


HIGH SPEED RETURN . . . return stroke speed 
reached instantly after reversal. Speeds may 


be set independent of cutting stroke. 


EASY MAINTENANCE . . . pressure lubrication 
is inherent throughout the whole hydraulic sys- 
fem. Since the Hy-Draulic drive system consists 
of only a few basic parts, there is little chance 
. of wear. All parts of the Shaper-Planer are 
readily accessible. 


Rockford Hy -Draulic Shaper-Planers in- 
stalled at the Chicago plant of the Arm- 
strong -Blum Mfg. Company. 
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Hy -Draublic 


The machine you nee 


Q7 O'"»*o C720 


If you want to reduce machining costs in planer work, here's the 
machine that can do it. Rockford Hy-Draulic Shaper-Planers are 
designed for the smaller planer jobs, that are impractical for 
larger planers from the standpoint of hourly machine cost. With 
a Rockford Shaper-Planer you can machine small-part planer 
work at low cost... and can keep your larger planers free for the 
work that really fits their capacity. Shaper-Planers provide the 
same accuracy as larger machines at speeds equal to that of a 
shaper. А secondary advantage results from the fact that many 
jobs that might be an overload for a shaper, can be handled 
economically on the Shaper-Planer...saving your shapers from 
excessive wear and eliminating inaccuracies caused by ram deflec- 
tion. Rockford Shaper-Planers are available in both Openside 
and Double-Housing designs. A Rockford Hy-Draulic Shaper- 
Planer may well be a machine you need right now, Let us give 
you all the facts. Write for Bulletin 445. 


ROCKFORD MACHINE TOOL CO. 


ROCKFORD * ILLINOIS 
4904 


SHAPERS + PLANERS + SLOTTERS 
SHAPER-PLANERS 
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BETTER MEASURE 


Steel Tape Like The Ranger" 
. . . Exclusive Chrome-Clad 
Satin Finish Enables You To 
See Right— 
Be Right! 


EASY TO READ MARKINGS 
THAT ARE DURABLE 


It’s exclusive with Lufkin... 
the Chrome-Clad satin finish 
that banishes disturbing glare 
...assures accurate measuring under 
all light conditions! Black markings 
stand out razor-sharp against the 
chrome white background . . . makes 
it easy to See Right—Be Right! 


Lufkin "RANGER" Features: 


1—Chrome-Clad line... will not 


chip, crack, or peel. 


2—Detachable sturdy 14-in. line re- 
sists wear, corrosion. 


3-Permanent easy-to-read black 
markings . . . available in feet, 
inches and eighths; or feet, 10ths 
and 100ths. 


4-"Instantaneous Reading’’—zero 
falls at end of line. Accurate! 


5—Genuine leather case—rust resist- 
ant steel liner. 


6—With two improved pattern de- 
tachable finger rings. 


7-Superior roller throat, folding 
flush handle opened by push-pin. 


DIAGRAMMATIC CROSS-SECTION VIEW 


1. Hardened 
Steel Tape. 
2. Rust-resist- 
ant Coating. 
3. Multiple 
Coats of Elec- 
troplating. 4. 
Hard, Smooth, Non-Glare Chrome-Plating. 5. Black 
Markings Bonded to Steel, Sunk below Surface. 


1234 


Get a LUFKIN "RANGER" . . . a "better 
buy" in every way, and get measuring 
satisfaction for years to come. See It— 
Buy It... at your nearest LUFKIN Dealer. 


Gay JUF KIN 


RULES • PRECISION TOOLS 
THE LUFKIN RULE CO. 
SAGINAW, MICH. • NEWYORKCITY • BARRIE, ONT. 


TAPES • 
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which he was chairman for nearly 15 
years; the Committee on Lightweight 
Trucks and the Committee on Axle and 
Crank Pin Research. In 1948 he received 
from the American Society of Metals a 
distinguished service award in recognition 
of his work in connection with develop- 
ment of alloy steels for railway service. 


Hunt-SpitteR MANUFACTURING CORPO- 
RATION.—R. G. Fredette, formerly with 
the Raytheon Manufacturing Corporation, 
has been appointed production manager 
for the Hunt-Spiller Manufacturing Cor- 
poration, Boston, Mass. 


Obituary 


ALAN E. ASHCRAFT, SR., who retired in 
1946 as a vice-president of Fairbanks, 
Morse & Co., Chicago, died at his home 
in that city on January 23. 

* 


FREDERIC А. ScHAFF, chairman of Com- 
bustion Engineering - Superheater, Inc., 
died on February 7 after a long illness. 


Swney Bruce Cooper, transportation 
engineer for the Westinghouse Electric 
Corporation, died on January 20. 

o 

Rosert А. Carse, senior design engi- 
neer at the Berwick, Pa., plant of the 
American Car & Foundry Co. died on 
January 16. 

* 

Frep P. Fonss, formerly chief engineer 
of the Independent Pneumatic Tool Com- 
pany, Aurora, Ill., died on January 4. 


PERSONAL 
MENTION 


General 


E. P. GANGEWERE, assistant generi 
manager of the Reading, has ber 
elected assistant vice-president, opere 
tion and maintenance. It was incorrect! 
stated in the February issue, page 121 
that Mr. Gangewere had been elected 
vice-president. 


F. С. WENK, superintendent air brake. 
system, of the Atlantic Coast Line, hz: 
been appointed general mechanical i» 
structor at Wilmington, N. C. 


Dr. WiLLIAM M. BARR, research and 
standards consultant of the Union Paci: 
at Omaha, Neb. has retired. Dr. Bar 
has been prominent in the improvemen! 
of water supplies for locomotives ani 
the development of alloy-steel forging: 
for railroad service, including work on 
high-speed lightweight trains. He ма 
born at West Union, Iowa, August 2. 
1878, and obtained his B. S. degree from 
the University of Iowa, an M. A. degree 
from Grinnell College, and his Ph. D. 
degree from the University of Pennst!- 
vania. From 1902 to 1905 he was ir 
structor in chemistry at Grinnell ax 
chemist for the Water Resources Branch, 
United States Geological Survey. He wss 
subsequently an assistant instructor and 


For the Manufacture of Railroad Cars... 


CONTINUOUS PLATE HEATING FURNACES 


Production 
Records 

in 

Railroad 


Shops 


Plates for large pressings used in freight cor 
construction ore heated on a continuous chain 
conveyor to feed forming press. Duplicates 
results, speeds production and lowers costs. 


Oil fired with JOHNSTON "Reverse Blast” 
Proportioning Burner—2 zone automatic con- 
trol—variable speed conveyor drive with 


Automatic chain take up—these ore tested 
engineering features available in Jost? 
Furnaces. Manufactured in standard 8-6 T d 
x 207-0” long and 107-0” wide x 190 | 
sizes. Other sizes to suit shop conditions L 
standard procedures. 


Further information furnished upon request 


Over Thirty Years Experience In Furnace Design & Manufacture 


MANUFACTURING СО 
© N 2825 EAST HENNEPIN АЎ 
MINNEAPOLIS 13, MINN 


PEN DAD. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPM 
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with a bonus 


Low first cost makes today’s im- 
proved chilled car wheel a real bar- 
gain. But take a look at the bonus that 
goes with it—fast delivery of chilled 
car wheels from a nearby AMCCW 


your stock of car wheels to a sensible, 
economical minimum. When you look 
at the AMCCW plant locations be- 
low, you will see how delivery of 
freight car wheels over foreign lines 


plant. This means that you can hold can be reduced or even eliminated. 


TACOMA, in — ROCHESTER, N. Y. 


ST. PAUL, MINN. BUFFALO, N. Y. 
DETROIT, MICH. EP err p 7 MASS. 
CHICAGO, ILL. 4 з [у лаа E oon PA. 
SALT LAKE CITY, U. ШШЩ CE Lu m — PITTSBURGH, PA. 

COUNCIL BLUFFS, IOWA — 7-5 4 ESSE аы 0. 
DENVER, COL. _ С а S — PORTSMOUTH, VA. 
LOS ANGELES, CALIF. HUNTINGTON, W. V. 


O oooO BIRMINGHAM, ALA. 


HAMMOND, IND. em o 
KANSAS CITY, KAN. MARSHALL, TEX. 
ST. LOUIS, MO. ao та HOUSTON, TEX. 


CINCINNATI, 0. 
: ie 


445 North Sacramento Boulevard, Chicago 12, II, 
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graduate student in chemistry at the Uni- 
versity of Pennsylvania. He returned to 
the Geological Survey as a chemist in 
1906, and in 1907 became a manufactur- 
ing chemist for Mallinckrodt Chemical 
Works at St. Louis, Mo. A Harrison Fel- 
low in chemistry at the University of 
Pennsylvania in 1907 and 1908, Dr. Barr 
later served, successively, as research 
chemist, Mallinckrodt Chemical Works; 
associate professor of metallurgy and 
engineering and of chemistry, Iowa State 
College, Ames, Iowa, and superintendent, 
Andrews Chemical Works, Davenport, 
Iowa. He rejoined Mallinckrodt in 1912 
їп manufacturing research, becoming 


manager, Eastern works, in 1913. In 
May, 1916, he entered U. P. service as 
a consulting chemist and subsequently 
served as chief chemist and metallurgical 
engineer. He was appointed research and 
standards consultant in 1944. For nearly 
30 years, Dr. Barr has represented the 
U. P. in the American Society for Test- 
ing Materials, and has served as presi- 
dent, vice-president and executive com- 
mittee member of the society. 


Н. G. Pike, research engineer of the 
Pittsburgh & Lake Erie at Pittsburgh, 
Pa. has been appointed superintendent 
of equipment, with jurisdiction over the 


The Ky Ж 
More Profitable 
Diesel Operation 


Diesel road power is the most valuable single piece of equipment 
a railroad operates. Make sure it carries its weight. DIESEL- 
OMETER PRODUCTS, Valve Pilot’s Diesel Operation Record- 
ers—protect and enhance your substantial Diesel investment. 
These proved instruments permanently chart operating data on 
speeds, throttle, reverse and transition levers, dynamic braking 
levers, automatic train signal forestalling, etc., in any combina- 


tion of recordings. 


For recording speeds only, Valve Pilot’s Diesel Speed Recorders 
have achieved a notable reputation for accuracy and dependa- 
bility in all sections of the country. They roll up huge mileage 


totals in uninterrupted service. 


Write for complete information. 


230 Park Avenue, New York 17, N. Y. 
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locomotive and car departments. Mr. 
Pike, a native of Willoughby, Ohio, at- 
tended Ohio State University and Car- 
negie Institute of Technology. He joined 
the P.&L.E. in 1941 as engineering drafts 
man, became research assistant in 1946, 
and research engineer in 1949. 


J. H. Heron, whose appointment as 
superintendent of motive power of the 
Great Northern at St. Paul, Minn., was 
reported in the February issue, joined 
the G. N. as a draftsman at St. Paul in 
1936, and two years later became fuel su- 
pervisor at Spokane. He was appointed 
shop superintendent at Great Falls, 


J. H. Heron 


Mont. in 1941. During World War 11 
Mr. Heron served with the Military Rail. 
way Service, subsequently returning to 
the С. N. [п 1945 he was appointed as- 
sistant to the general superintendent of 
motive power. 


J. M. ТкіѕѕАт., superintendent of com- 
munication and electrical engineer of the 
Illinois Central at Chicago, has been ap- 
pointed assistant chief engineer. Mr. 


J. M. Trissal 


Trissal was born in Chicago on Decem- 
ber 30, 1903, and received his bachelor’s 
degree in electrical engineering from the 
University of Illinois in 1925. In 1940 he 
obtained the professional degree of elec- 
trical engineer. His career with the I. C. 
began in 1924 as a draftsman in the sig- 
nal department, while he was still attend- 
ing the university. In 1926 he was trans 
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HEARD THE LATEST ABOUT 
"FLEETWELD 5"? 


The world's favorite 
electrode is back 
in the limelight again! 


Have you used ‘‘Fleetweld 5” 
lately? . . . or talked to any of the 
thousands of welders who are 
using this 21-year-old world’s 
leading electrode? 


Do so and you'll discover: 


This star performer is still tops 
for bead shape, lack of slag inter- 
ference and penetration . . . the 
qualities that have made it the 


GET 
THE FACTS 


leader for these many years in 
class E-6010 welding. 


But the stellar attraction today 
is a plus value... its 


New smoothness of operation | 


"Fleetweld 5" now has a smooth- 
er, more unidirectional arc. For 
every inch of rod, the arc is con- 
fined, directed right into the joint. 
Burn-off is uniform at all times. 
The arc is easter to handle at all 
currents and in all positions. 
Hence, it is easier to get smooth, 


Send for free Lincoln Welding for Mild Steel. Write 


THE LINCOLN ELECTRIC COMPANY 
Dept. 381, 


Cleveland 1, Ohio 


Sales Offices and Field Service Shops in All Principal Cities 
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uniform beads . . 
the way. This uniformity gives 
improved weld metal too! 


. every inch of 


These new advantages for the 
veteran of the shielded arc proc- 
ess have been made possible by 
Lincoln's development of a new 
"uniformity control" in manu- 
facturing. 


Users everywhere are enthusias- 
tic about every inch, every rod, every 
sbipment of "Fleetweld 5". Try it 
and see how it gives you the answer 
to every problem in E-6010 welding! 
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ferred to the electrical section of the Chi- 
cago terminal improvement department, 
then engaged on electrification of Chi- 
cago suburban service. He was appointed 
assistant engineer in that department in 
1928; assistant electrical engineer, fixed 
property, in 1930; to electrical engineer, 
fixed property, 1931, and superintendent 
of communication and electrical engineer 
in October, 1945. 


Harry Courtney, assistant superin- 
tendent of motive power of the Pittsburgh 
& Lake Erie at McKees Rocks, Pa., has 
been appointed assistant superintendent 
of equipment. Mr. Courtney, a native of 


Pittsburgh, joined the P.&L.E. in 1913 as 
a mechanical draftsman. He became shop 
superintendent at McKees Rocks in 1927 
and assistant superintendent of motive 
power in 1945. 


P. О. Likens, superintendent shops of 
the Clinchfield, has been appointed su- 
perintendent of machinery, with head- 
quarters as before at Erwin, Tenn. 


Kart Berc, superintendent of motive 
power of the Pittsburgh & Lake Erie at 
McKees Rocks, Pa., retired on December 
31 at the age of 68, after 45 years of serv- 
ice. Mr. Berg, was born in Sweden in 
December 1881, and attended the New 


Thousands of installations testify to the 


York Central apprentice school course 
and evening classes in mechanical engi- 
neering at the School of Applied Science, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. He joined the P.&L.E. in 1903 
as a machinist’s helper at Pittsburgh, 
subsequently becoming a mechanical 
draftsman and, in 1911, chief draftsman. 
Mr. Berg was appointed shop superin- 
tendent at McKees Rocks in 1920, assis- 
tant superintendent of motive power in 
1927 and superintendent of motive power 
in 1930. 


T. W. Carr, superintendent of rolling 
stock of the Pittsburgh & Lake Erie at 
McKees Rocks, Pa., has been appointed 
assistant to the superintendent of equip- 
ment. 


PauL B. Burey, assistant superintend- 
ent of communication, Northern lines, of 
the Illinois Central, has been appointed 
superintendent of communication and 
electrical engineer, with headquarters at 
Chicago. Mr. Burley was born in Chicago 
on May 28, 1898, and received his elec- 
trical engineering degree in 1921 from 
the University of Illinois. He joined the 
I. C. in February of that year as a com- 
puter, later becoming junior engineer of 
the Chicago terminal improvement de- 


savings afforded by the AMESTEAM 
GENERATOR. This modern marine 
type boiler is produced by the Ames 


Here’s Why 


80% Thermal Efficiency 
100% automatic | 
Abolishes boiler room 
labor 
Uses oil or gas fuel or a 
combination of both 
No smoke — no soot 
Takes up 16 the space of 
conventional boilers 
Suitable for multiple 
installations 
Delivered complete 
ready for service 
connections 


Iron Works, builders of quality boilers 
for more than 100 years. Trouble-free 


—10096 automatic in operation, the 
AMESTEAM GENERATOR requires 


no chimney draft, only a simple vent 


to the atmosphere. This rugged unit 
provides the fuel-saving advantages of 


a thermal efficiency of over 80%. 


Ideal for low-pressure heat in station 
or shop, also for high-pressure work 
for sand drying, Diesel de-icing and a 
host of other railroad applications. 


Single units from 10 to 500 H.P. Suita- 
ble for multiple installations. Design 
pressure—15 to 200 Ibs. Higher pres- 
sures on order. 


Delivered complete ready for service 


connections—including insulation and 


jacket. Phone, write or wire. 


NO BOILER ROOM LABOR REQ 


Exclusive Distributors to the Railroads 


First Federal Building 
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Paul B. Burley 


partment. In 1924 he was appointed su- 
pervisor of electrical maintenance, Chi- 
cago terminal; in 1931, assistant engineer 
in the telegraph and signal department; 
in February, 1944, electronics engineer, 
and in August, 1945, assistant superin- 
tendent of communication, Northern 
lines. 


Obituary 


Н. L. HopcEs, mechanical engineer of 
the Florida East Coast at St. Augustine, 
Fla., died in that city on January 15. Mr. 
Hodges was born on November 10, 1879. 
He entered the service of the F.E.C. on 
April 15, 1912, and after serving in vari- 
ous capacities he was appointed shop en- 
gineer on.September 2, 1924, and me- 
chanical engineer on August 1, 1933. 


GEoncE E. Emerson, who retired оп 
January 1, 1942, as chief of motive power 
and equipment of the Baltimore & Ohio 
and the Alton at Baltimore, Md., died in 
Union Memorial Hospital, Baltimore, on 
January 12, at the age of 80. 
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Profile milling a combination locomotive lever, using the front manual servo con- 
trol on а CINCINNATI No. 56-90 Plain Hydromatic equipped for railroad shops. 


Using the rear control for the same hand guided 
profile milling operation as illustrated at the left. 


CINCINNATI No. 56-90 Hydro- 
matic Milling Machine with 
extra features of versatility—in- 
cluding front and rear controls 
—for milling miscellaneous rail- 
road parts. 


Manual control has its advantages for small lot pro- 
duction. It's especially cost-worthy for profile milling, 
where the outline of the part does not require precise 
template tracing. The quick, low cost way to handle 
operations of this type is on CINCINNATI Hydromatic 
Milling Machines, equipped with servo manual con- 
trol of the spindle carrier vertical traverse. Just draw 
the outline of the part on metal, then clamp it by any 
convenient* means, as the operator has done in the 
While the table is feeding, mill 
to shape, following the curvature of the lines by 


two illustrations. 


means of the manual vertical control. € Hydromatics 
equipped with this feature lose none of their useful- 
ness in performing automatic milling operations on a 


*The work is held in two cincinnati All-Steel Vises. 
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* * SHORT CUT TO LOW COST 
OF LOW PRODUCTION 


калала 


This drawing of the rear 
working 
how the operator adjusts 
the vertical position of 
the spindle carrier, while 
the table is feeding, to 
profile mill the work to 
the lines drawn on it. 


station shows 


variety of work . . . taking straight milling cuts w 
plain helical cutters or face mills . . . removing me 
in big bites. 4 There are many styles and varieties 
CINCINNATI Hydromatics, all of them having adv 
tages which far outweigh equip- 
ment of this type 15 or 20 years 
old. Want to know more about 
these machines? Catalog M-1631 
for Plain and Duplex Hydro- 
matics; catalog M-1602 for 
Tracer Controlled Hydromatics. 


THE CINCINNATI MILLING MACHINEC 
CINCINNATI 9, OHIO 


MILLING MACHINES BROACHING MACHINES CUTTER SHARPENING MAG! 
FLAME HARDENING MACHINES « OPTICAL PROJECTION PROFILE GRINDERS « CUTTING f 
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Frisco 


Instructi 

S T. Louis-San Francisco Car No. 50 is a combina- 
tion mobile unit for instructing enginemen, trainmen, 
shopmen, carmen. electricians and others in the opera- 
tion and maintenance of Diesel locomotive, electro- 
pneumatic and conventional air brakes and other loco- 
motive and car appliances. 

The car was originally an all-steel full postal car, 
and was rebuilt and converted into the instruction car 
at the Frisco West Coach shop at Springfield, Mo. It 


is reinforced throughout so that it can be handled in 
any location in passenger and freight trains. 


Instruction equipment 
and indicating instru- 
ments are shown 
(above) on the left side 
of car—The control in- 
strument panel (right) 


The interior of the car is divided into three sec- 
tions, i.e., the observation and test room, the sleeping 
section and the instruction or class room. 

The observation and test room contains the test 
rack or pedestal on which the test instruments are 
mounted. Information gathered from the use of the 
instruments is passed to enginemen, trainmen and 
others interested, to show them where and how the 
handling of the train could have been improved if 
any rough handling occurred. 
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The sleeping section consists of two staterooms 
with connecting bathroom. 

The instruction or class room which is used for 
lectures and examinations has space for 36 folding 
chairs which are stored in a locker when not in use. 
Six dining car-type side tables are used by students 
when taking examinations. A blackboard is available 
for chalk talks. 

A beaded motion picture screen is used with a 
projector to show slides, motion pictures and diagram 
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prints in colors. Lectures with the use of the projec- 
tor are limited only by the size of the library on hand 
and can be extended to cover any subject desired. 

Located on the wall and floor at the end of instruc- 
tion or classroom adjacent to sleeping section is the 
24 RL passenger Diesel locomotive brake equipment 
and the HSC car equipment as outlined in the New 
ок Air Brake Company's pamphlets No. 59 and 

o. 60. 

Near the end of the car is a hot water boiler for 
heating the car when in freight train operation, as 
well as a kitchenette with propane gas stove, electric 
coffee maker, refrigerator, sink, water cooler and 
kitchen cabinet complete with utensils and dishes. 

А crew of eight, working in shifts can be comfort- 
ably cared for when making long test trips. 

The test recording equipment consists of three Es- 
terline-Angus recording instruments. One of these 
records brake pipe pressure, another brake cylinder 
pressure and the third, miles per hour. 

The instrument that records miles per hour is in 
reality a recording voltmeter calibrated in m.p.h. 
rather than in volts. 

The energy for operating the speed recorder is de- 
rived from an Esterline-Angus permanent field type 
generator driven by a Valve Pilot contact wheel as- 
sembly with its 11.25-in. steel wheel resting on the 
tread of one of the car wheels. The output shaft of 
the contact wheel assembly is geared to the generator 
through a 9/16-in. flexible steel, wire wound shaft, in 
а waterproof casing. 

So that the speed recorder will register regardless 
of the direction in which the car is moving, a direc- 
tional relay is employed to reverse the polarity of the 
circuit leading from the generator to the recorder. 

Each recording instrument is equipped with two 
chronograph pens. The left hand pen on all three in- 
struments records time intervals, i.e., seconds, or one- 
half seconds as desired. The right-hand pen on all in- 
struments records distance that the car moves, i.e., 
once for each 52.8 ft. or 100 times per mile. 

A photo-electric cell is employed to obtain electric 
impulses each half-second to energize the time inter- 
val recording pens. Directed on the light sensitive 
plate in the photo-electric cell is a small beam of light 
from a small lamp as used in a regular “pencil” 
flashlight. The beam of light is interrupted each half- 
second by a small target one-thousandth of an inch 
thick, which is fastened to the escapement rack of an 
eight-day spring wound clock movement which has a 
beat of one-half second; thus the photo-electric cell is 
excited once every half-second. The electric impulses 
from the cell are then passed through electronic am- 
plifier tubes in order to obtain a current of sufficient 
strength to operate the time interval recording pens. 

If it is desired to have the pens record seconds in- 
stead of half seconds, a selector switch may be oper- 
ated which starts a ratchet relay that blanks out each 
alternate half-second impulse. This relay is necessary 
since the natural beat of the clock escapement is one- 
half second and cannot be changed. 

Previous experiments had shown that mechanically 
operated contacts were not satisfactory to obtain time 
interval recordings due to friction and the impossi- 
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bility of keeping contact springs in adjustment. There- 
fore the electronic method was employed. 

The other set of pens which record distance trav- 
elled by the car are actuated by electric impulses from 
a rotating contact making device geared to the same 
shaft that drives the speed recorder generator. When 
the car moves 52.8 ft. the pens make a mark; there- 
fore, for every 100 marks the car has moved one mile. 

Mounted on the control panel above the recording 
instruments are two magnetically operated Veeder 
counters. If desired, one of these counters can be 
cut in with the time interval pens, making it possible 
to read any elapsed time directly from the counter. 
The other counter may be cut in with the distance 
recording pens making it possible to observe dis- 
tances travelled directly from the counter. 

By manipulating a switch the distance recording 
pens can be switched to a portable push button so that 
mile post locations may be recorded instead of deci- 
mals of a mile. 

Alternating current for operating the electronic de- 
vices is generated by a rotary inverter under the car. 

The recording instrument charts may be driven 
either by clock movements within the instruments or 
by electric motors as desired. The motors are mounted 
on the outside of the instruments and are connected 
to the chart driving mechanisms by means of elec- 
trically operated clutches. 

The test equipment may be set for automatic opera- 
tion so that the charts will not move except during 
brake applications. By manipulating the proper 
switches on the control panel the chart drive motors, 
time interval pens and the distance recording pens 
may be placed on automatic control. When operating 
automatically all of the above mentioned devices are 
static until two Ib. of brake cylinder pressure comes 
on when a sensitive pressure switch closes its contact 
which starts all of the recording devices and they re- 
main in operation until the brake cylinder pressure 
falls to two lb. . 

When using the automatic control it is possible to 
use fast chart speed at any time without wasting 
paper during periods between brake applications. 

Besides the Esterline-Angus recording instruments. 
the test rack is equipped with two Savage impact rec- 
ords, one freight train type and one passenger train 
type, to record intensity of shocks. By coordinating 
time that shocks occur with time shown on brake cyl- 
inder pressure recorder, it can be determined whether 
or not the brake is used at time of shock. 

The operation of the 24 RL and HSC brake equip- 
ment is identical with road train conditions, the re- 
sponse being the same as that which follows similar 
manipulations of the brake on the Diesel.electrics. 

For standing train tests, Car No. 50 can be used in 
place of the locomotive to operate either the conven- 
tional automatic brakes or the straight air Electro 
Pneumatic brakes. Any demonstration or test made. 
can be recorded on instruments located in the test 
section. 

When the equipment in Car No. 50 is used in place 
of the locomotive, the shop or yard air pressure is 
used for supply or main reservoir pressure, and it is 
kept reasonably clean and dry by passing it through 
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a Type F filter, which is part of the air storage system 
under the car body. This eliminates the air compres- 
sor and the usual vibrations through car body that 
accompanies its use. | 

independent brake pipe line is run from the 
D S E-24-H brake valve in the car to one end of the 
car where it is fitted with а 114-in. cutout cock and 
special length Goodall semi-metallic armored hose. 
For train testing, this hose is coupled to the brake 
pipe on the adjacent car. If train is coupled to the 
opposite end of Instruction Car No. 50, the regular 
brake pipe is utilized to run through to the train. 
This method insures against "mistakes" in the event 
the special hose is not disconnected at finish of test 
or demonstration. Until the special armored hose is 
disconnected, the regular brake pipe cannot be coupled 
through for required train tests, should Car No. 50 
be placed into the body of a train. 

If record or test is desired of the operation of the 
straight air Electro-Pneumatic streamline brake in 
train service, Car No. 50 may be placed anywhere in 
body of train. The equipment in Car No. 50 will then 
function as an HSC car brake instead of the UC Valve 
under the car body, normally used in passenger serv- 
ice. The air storage system is now used as supply 
reservoirs and is charged through the dead engine 
feature of the D-24 control valve, which now func- 
tions as a D-22-BR control valve. 

Included with the 24-RL and HSC equipments are 
the train air signal and water raising systems and the 
New York Air Brake Company's car sanders, which 
operate in the same manner as the installation on the 
streamline cars, i.e., the rail is sanded only under the 
particular car or car truck on which the P-3 Decelo- 
stat action occurs. When the rail condition is con- 
ducive to wheel sliding and the AP Decelostat system 
momentarily releases the brake, the sander valve, in 
response to the Decelostat action, immediately starts 
sanding the rail for a predetermined number of sec- 
onds. Every pair of wheels under the streamline cars 
is protected from wheel sliding by Westinghouse AP 
Decelostat equipment. 

Rheostats controlling the voltage from the car bat- 
teries are used to stimulate the action of the speed 
. generator control of the low, medium and high mag- 
nets of the FS 1864 relay valve. 

Sixty-four volts from the car batteries operate the 
21-B magnet valve, E. P. Master Controller, Over- 
speed Magnet and E. E. Back-up Valve. 

The piping between the various operating valves is 
intentionally exposed for study and instruction pur- 
poses. Certain critical pipes are equipped with drain 
and cutout cocks to simulate leaking and broken pipes 
and method of repairs. 

The features included in the installation are: 
1—Controlled service applications for long trains. 
2—Self-lapping independent brake valve. 
3—Service safety control (deadman's) feature. 
4—Overspeed control—application and suppression. 
5— Split reduction service application under safety 

and overspeed control. 

6—Controlled emergency application on long trains. 

7—Manual and automatic emergency sanding. 

8—Automatic power cut-off in emergency and in 
safety and overspeed applications. 
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9—Electro-pneumatic straight air applications. 
10—Speed governor control. 
11—Decelostat or wheel slip control on cars. 
12—Rail sanding following decelostat action. 
13— Water raising system on cars. 
14— Train air signal system. 
15—Electro-pneumatic brake applications from rear 

car. 

For instruction purposes to trainmen and carmen, 
both styles of signal system car discharge valves are 
installed and operative. Also operative are the B-3-A, 
B-3-B and 34-in. cutout cock style emergency valves, 
formerly called conductors valves. 

The operative brakes under the body of the car, are 
fhe UC-2-l4-in. by 12-in. equipment for passenger 
service, and for freight service, standard K-2 and AB 
equipments are used. The brake rigging is so ar- 
ranged that one 10-in. freight cylinder operates 
through the tie rod of one of the 14-in. brake cylin- 
ders to apply the brake on one truck. With this ar- 
rangement, one slack adjuster only is necessary for 
each end of the саг and it is mounted on the 14-іп. 
by 12-in. cylinders. The adjuster works only when 
passenger brakes are used. 

The brake pipe cutout cocks to the UC valve and 
to the K and AB valves are alternately closed and 
opened by one movement of a connecting angle bar - 
to which the handles of the cutout cocks are pinned. 
When the UC equipment is cut in, the K-2 and AB 
equipments are cut out and their reservoirs auto- 
matically drained. When the position of the angle bar 
is reversed to cut in the freight brakes, the K-2 and 
AB reservoir drains are closed and the UC brake is 
cut out and its reservoirs drained. А target attached 
to the angle bar uncovers a badge plate reading 
“freight brake cut in", when the angle bar is posi- 
tioned for freight service. This target uncovers a 
badge plate reading “passenger brake cut in", when 
the angle bar is located in position for passenger 
service. 

The braking ratio of Car No. 50, for passenger 
service is 85 per cent based on 60 Ib. cylinder pressure, 
and 35 per cent on 50 lb. for freight service. 

A group of 314-in. single pointer test gages in the 
classroom section are connected to the auxiliary and 
brake cylinders of the K brake, the quick action cham- 
ber, auxiliary and emergency reservoir and brake cyl- 
inder of the AB brake, and to the quick action cham- 
ber, quick action closing chamber, auxiliary service 
and emergency reservoir and brake cylinders of the 
UC equipment. The brake pipe and brake cylinder 
pressure from locomotive is connected to the 5-in. 
duplex test gage in center of the above mentioned 
315-in. gages. 

There are five pipe lines running from one end of 
the car to the other. They are: (1) Brake pipe; (2) 
Signal pipe; (3) straight air pipe; (4) brake cylinder 
pipe for locomotive brake cylinder connection, and 
(5) steam pipe (34-in. diameter) for connection to 
locomotive steam chest. А 500-Ib. gage in this pipe 
line is located in observation or instrument end of 
car. 

While the air brake is arranged for separate opera- 
tion for each truck, the power hand brakes on each 
end of the car operate the brakes on both trucks. 
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Twenty-Three Aluminum Sleepers 
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T wenty-ruree aluminum sleeping cars built by 
the American Car & Foundry Co. for three railroads 
feature the employment of one design with a mini- 
mum of variations in some of the mechanical fea- 
tures. Each car has 4 bedrooms and 12 roomettes. 
Beds are 6 ft. 475 in. long. Monotony is avoided with 
limited variety of carpets and upholstery. 

Electric power is furnished by 20-25-kw. G. E. 
generators on the U. P. cars and by 25-kw. Safety 
generators on the Wabash and C. & N. W., all 32-volt 
direct-current system. Spicer drives are employed 
on the U. P. and C. & N. W. cars; Safety V-belt and 
gear-case drive on the Wabash. Ampere-hour capac- 
ities of Exide batteries are: U. P., 1.176; Wabash. 
1.294, and C. & N. W.. 1,000. 

Overhead and Vapor zone-control heat are pro- 
vided. Brakes are Westinghouse HSC. Average run- 
ning weight is 160,400 Ib. 

The U. P. purchased 11, the Wabash 10, and the 
С. & N. W. 2 of these cars. 


Sides, ends and roof are of aluminum alloy—Side 
frames and roof frames are assembled in jigs as sub- 
assemblies and riveted—The underframes have cast- 
steel combination bolsters, end sills, buffer and draft 
sills, and low-alloy high-strength steel underframe 
members—The underframe is assembled by riveting 
and welding—End posts are open-hearth steel 
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Left: A transverse roomette partition with the coat closet in the foreground— Center: The recess for 
the bed in the transverse partion—Right: The room:tte partitions installed in the car—Below: The air- 
conditioning evaporator and blower fans before the installation of the ceiling—The blower fans and motor 
are lowered through a hatch in the ceiling for maintenance by a hinged crank-operated gear device 
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The Frigidaire air-conditioning condenser unit and motor-driven refrigerant compressor—Below, 
left: Branch circuit control panel and electrostatic filter panel—Center: Train telephone and air- 
conditioning control panel—Right: Lamp regulator, generator regulator, and braking control panel 


190 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER APRIL, 1950 


Left to right: A battery- 
charging receptacle, a 
standby receptacle, 
and the starter for the 
motor generator when 
operated from standby 
power 


^ -— n >. 7 " 
BS ee 
Left: One of the bat- 
teries in its box with 
cover lowered for flush- 
ing and inspection — 
Below: Trucks on U. P. 
and Wabash cars have 
9 ft. wheel base; those 
on C. & N. W. cars, 8 
ft. 6 in. wheel base— 
Hyatt bearings are in- 
stalled on five U. P. 
and 2 C. & М. W. cars; 
Timken on 6 U. P. and 
10 Wabash cars 
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C. & E. I. Has 


А DIESEL club composed of men from one railroad. 
known as the Danville Railroad Diesel Club was 
organized on October 18, 1949 on the Chicago & 
Eastern Illinois. The club includes in its member- 
ship road men, shop men and supervision, and 
thereby serves as liaison for the interchange of in- 
formation on problems involved in all phases of 
Diesel operation. It acquaints the shop man with 
the problems of the road man, and vice versa, and 
it acquaints supervision with the problems of both. 
The club further serves to familiarize the men of one 
shop craft with the work of men of another craft, and 
in this way aids in the co-ordination of maintenance 
work and furthers co-operation and mutual under- 
standing between workmen of different crafts. 
Danville, Ill., was selected as the headquarters for 
the club because all heavy Diesel repairs are made 
at that point in a Diesel shop converted from a 
former steam back shop. The latter is no longer re- 
quired as the C.&E.I. expects to be fully Dieselized by 
May 1950. Danville is also a centralized division 
point on the road and convenient for engine crews. 
Officers of the club were elected from the ranks. 
The president is an electrician; an enginehouse fore- 
man is vice-president and chairman of the member- 
ship committee. The secretary is a sheet-metal worker 
and the sergeant-at-arms an air-brake foreman. The 
advisory committee is composed of the apprentice 
instructor and one man each from the machinists, 
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Own Diesel Club | 


the electricians, the sheet-metal workers, the engine- 
men and the foremen. The topic committee includes 
a machinist, an electrician, a sheet-metal worker and 
an engineman, with a foreman as chairman. 

The present membership is about 130, and the 
average attendance at each evening meeting from 65 
to 70. Sixteen members have not missed one of the 
nine meetings held so far. There are two evening 
meetings a month from 7:00 p. m. to 9:00 p. m. To ac- 
commodate additional road men and the shop men on 
the second and third trick, two afternoon meetings 
are held each month from 1:15 p. m. to 2:45 p. m. 
No dues are charged, all costs being absorbed by the 
railroad. The railroad furnishes for the use of the 
club a room 18 ft. by 45 ft., of which 36 ft. is de- 
voted to a meeting room with 75 comfortable chairs. 
and the remainder used for office space and files. A 
small area on the floor in the front of the room is 
used to exhibit parts that have failed in service. The 
club was also given a 16-mm. sound film projector, 
a sound strip film projector, a slide projector and a 
projector lantern. 

The club is currently building up a lending library 
where Diesel literature will be loaned out to mem- 
bers under a system similar to that employed by pub- 
lic libraries. À file of visual aids to education has 
been built up and includes films from the University 
of Illinois, the National Safety Council and from 
manufacturers, and slides from Electro-Motive. 
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The program for each meeting is selected insofar 
as possible to include one or more things of interest 
to each of the shop crafts and to the operating men. 
A typical meeting begins at seven sharp with an 


educational movie. This is followed by a brief busi- . 


ness meeting, after which a paper is presented either 
by a C. & E. I. man or by a special speaker. Each 
meeting includes a case history of an actual Diesel 
failure that has occurred on the C. & E. I. If avail- 
able, a film on the general subject of the failure fol- 
lows the case history. For example, if the failure in- 
volved an improperly applied cylinder head, the 
movie that would follow would be on the proper ap- 
plication of cylinder heads. Questions which were 
submitted at the previous meeting are answered next 
and written questions to be answered at the sub- 
sequent meeting are collected. The answer to each 
question is prepared by a specialist on the railroad in 
the line of work which the question involves. In 
general, the procedure that will be followed on the 
main paper is to present talks covering fundamentals 
of the equipment first; later meetings will be ad- 
dressed by outside speakers. 

The club was founded initially by a group com- 
posed of 11 foremen, 21 mechanics, 2 apprentices, 4 
road men and 6 men in miscellaneous classifications. 
Among the first things done was to prepare mimeo- 


graphed lists of questions for potential members to 
vote for their preferences on a number of details of 
the club. The first questionnaire included questions 
on the preference for the day of the week the meet- 
ing should be held, time of starting, number of meet- 
ings per month, whether notification was to be 
by foreman or by bulletin board, how long the 
meetings should last, whether or not to have a ques- 
tion period, and if so, for how long, etc. The second 
questionnaire was a follow-up of the first. For ex- 
ample, it asked whether the second and fourth Tues- 
days were the best time to meet after these were 
chosen by the first questionnaire. The response in- 
dicated that the interpretation of the answers on the 
first poll was correct; the second and fourth Tuesday 
was voted best by a 15-to-l majority and the 7:00 
p. m. starting time by 37 to 1. New subjects included 
on the second questionnaire collected opinions on 
whether smoking should be permitted, whether safety 
pictures are liked, and what type of special picture, 
e.g., industrial, travel, cartoons, etc., were preferred. 
It is interesting to note that educational films re- 
ceived the most votes, followed by industrial and 
travel in the top three classifications. 

he membership includes 15 foremen, 17 road 
men, 14 office men (draftsmen, clerks, management 
men, etc.), and the remainder men of the shop crafts. 


Officers of the Diesel Club looking over an injector held by the apprentice instructor on the C. & E. I. 
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T sk New York Central has recently received from 
Despatch Shops, Inc., East Rochester, N. Y., a lot 
of 103 bay window cabooses of modern design. The 
cars are equipped with Barber Bettendorf swing- 
motion caboose trucks, Waugh twin cushion draft 
gears and swivel yokes and couplers. All the ca- 
booses are of all-steel construction with panelled steel 
roofs. Steel lining is used in one hundred of the 
cars and plywood in three. All have high-tensile 
steel end crash posts, 2-in. insulation in the side 
walls and floors, and 3-in. roof insulation with re- 
flective paper to combat the sun's rays. 

The bay windows, with top or hood of one piece, 
have aluminum frame sliding windows protected 
with copper screening. Reversible passenger-car type 
seats are installed in each bay window, aflording 
comfortable full length view of the train while in 
motion. Car by car observation for hot boxes or 
other train hazards can be made when the train is 
rounding a curve and is viewed from the bay 
window to the inside of the curve, thus affording 
greater protection in train operation. 

The 8 in. high-tensile I-beam crash post, together 


TABLE I—PRINCIPAL DIMENSIONS OF NEW YORK 
CENTRAL CABOOSES BUILT BY DESPATCH SHOPS, INC. 


Length: inside, ft.-In. созу >ы кыйк Жуу yh 33-7 


Length over coupler pulling faces, ft.in. ...... es. 4-0 
Width. 1nside,- ЖАШ Ылл ЛАА Фа эзе rele оте роо СА 8-5 3/8 
Width inside, at bay window, ft.-in. Sas se саал г ЗОО BE 
Width over bay window, ft.-in. 10.8 
Height inside, ft.-in. .............. Mee tips ils 7-8 1/8 
Height, rail to top of floor, Ё.-Їп. ....:.4,ә. з. кг. узт,» 3-9 1/16 
Height, rail to top of running board, тзт. 00... or ... 12-2 9/2 
Length from center to center of trucks, ft.-in. ... е .. 24-11 
Truck wheel base, ftin. ....... К" ОТЕ = | 
Width over platform steps, ft.-in. "FT. 9.7 
Light weight, lb. ............... sis 2 а 53,500 
The bay windows have ʻalu- 
minum frame sliding windows 
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Bay Window Cabooses 


with the heavy end plate and bolster floor plate 
construction, provide greater protection to train 
crews against end crashes. The end platforms and 
steps are made of safety grip steel plates. 

The increased length over the old wood standard 
gives greater interior comfort. Increased locker 
space has been provided, also the latest in refriger- 
ators for food storage, and dry food storage lockers. 
All interior parts have rounded corners to protect 
the crew against injury in instances of jars on the 
road. All operating handles for lockers, etc., are 
recessed flush with exteriors. А two-tone interior 
paint job adds to the generally pleasing interior 
effect. Spring cushion bunk mattresses also increase 
the comfort of the crews. 

Over 2,600 fabrication operations were involved 
for each car. The underframe was built at 7 stations: 
(1) Fitting the center sill on the striker casting. 
bolsters center fillers, diaphragms and spreaders: 
(2) reaming for fitted parts; (3) welding the Z 
sections together; (4) driving the rivets in the fitted 
parts; (5) fitting bolster crash plates and stringers: 
(6) reaming the holes for the bolster crash plates 
and stringers; (7) driving the bolster crash plate 
and stringer rivets. The sides, ends and roof were 
prefabricated and required application only to the 
underframe. 


Right (top to bottom): The safety grip end plat- 
form and steps; the underframe; the roof insula- 
tion with reflective paper to combat the sun's 
rays—Below: Side and end insulation applied 
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De-icing 
Diesels 


In the Shop 


T 
SEVERE winter conditions in the Northern states 
were instrumental in influencing an installation of 
portable heating equipment in the shops of the North- 
ern Pacific which is shown in the accompanying illus- 
trations and used for de-icing and thrawing pas- 
senger car trucks and interiors; de-icing and drying 
Diesel locomotive underframes, hubs traction 
motors, control cabinets, etc. 

This same type of equipment has been sucsessfully 
used for heating small enginehouses and for the 
de-icing of refrigerator cars and drying box cars after 
washing. This type of equipment was originally de- 
signed in a vertical type for “firing” citrus orchards 
in California and the present design which is shown 
here has been turned on its side, equipped with 


Above: Drying the control panel in the in- 
terior of a Diesel locomotive—Right: How hot 
air is delivered to parts under a locomotive 
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wheels and otherwise designed for easy portability 
for almost any Anarene bestie or drying opera- 
tion. 

The heating unit consists primarily of a com- 
bustion chamber, blower unit, gauges, controls and 
a 30-gal. tank with more than ample capacity to hold 
the 20 gal. required for eight hours operation with- 
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Use of Hy-Lo heater with 8-in. flexible metal tube in drying a traction motor 


out refueling. The blower is normally driven by a 
G. E. 1-hp. electric motor, but a Briggs & Stratton, 
1.5-hp., l-cyl., 4-cycle, gasoline engine may be used 
if electric power is not available. Air delivery of 
1,500 to 1,600 cu. ft. per min. at 250 to 300 deg. F. 
is equivalent to 300,000 B.t.u. per hr. with a fuel rate 
of 214 gal. per hr. of domestic fuel oil or kerosene. 

The induced draft vaporizing principle used is 
simple, eliminating the need for fuel pumps, filters, 
atomizers, valves, jets, and other complicated parts. 

With this heater it has been possible by directing 
hot air into the rotor of the traction motor, to dry 
the entire assembly in about 30 to 45 min. after 


Ice conditions on passenger car truck which make the 
use of some type of heating device almost imperative 
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which the motor can then be worked on immediately. 
This compares with a day or more needed under 
ordinary conditions to dry inside of traction motors. 

The heater has also been used to melt ice and 
snow from the underframes of locomotives and cars 
in about 30 min. as compared with much longer 
periods by natural melting which frequently leaves 
underframes and trucks dripping water for several 
hours and almost requires repair men working 
underneath to wear rain coats. 

This equipment, developed by the Scheu Products 
Company, Ltd., Upland, Calif.. is known as the Hy- 
Lo Hotshot forced-air portable heater. 


f 


Bus P Lo: 3 , 
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ELECTRICAL SECTION 


Fluorescent 
Enginehouse 


Lighting 


New York Central installation at Englewood, Ill., shows how 
this type of lighting may be used to meet the difficult con- 
ditions imposed by an enginehouse servicing steam locomotives 


The entire side of the 
locomotive is bathed in 
light 
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А FLUORESCENT-LIGHTED enginehouse with plenty 
of light has been proved to be practical by the in- 
stallation of such a system in the New York Central's 
enginehouse at Englewood, Ill. Adequate switch ar- 
rangements permit the use of light where it is needed 
without unnecessary use of electric power. 

This enginehouse is equipped with direct steam- 
ing, and locomotives in the house are kept hot on 
steam from the power house and are fired as they 
leave the house. 

Lighting between stalls is supplied by 12 fixtures 
arranged as shown in the drawing. There are two 
60-in., 100-watt lamps in each fixture. Reflectors are 
flat to permit light to reach the tops of locomotives 
with a low fixture mounting height. This distance, 
from top of rail to the lower edge of the fixtures, 
is 15 ft. The distance between center lines of fixtures 
at the inner portion of the stall, where there is a 
single line of fixtures, is 16 ft. In the outer part 
of the stall, where there are two rows of lighting 
units, the distance between fixtures is 20 ft. 

The fixtures are suspended from %¢-in. stranded 
copperweld messenger wires strung from the inner 
to the outer wall of the house at a height of 20 ft. The 
supports between the fixture and the messenger are 
3$-in. iron rods which have а 3-in. hook at each end. 
The branch feeders, which consist of No. 10, 2-con- 
ductor, non-metallic cable, are suspended from the 
messengers by wire cable hooks. There is an outlet 
box clamped to the messenger above each fixture and 
the branch feeders are run through theee boxes. There 
is an outlet in each junction box, and connection 
from the fixture to the box is made by a 2-wire cord 
and a finger-grip plug. 

To remove a fixture for cleaning, it is only neces- 
sary to pull the plug from the junction box receptacle 
and unhook the fixture from the messenger. A port- 


General view of the in- 
terior of the engine- 
house 
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Details of the running gear are shown up by the lighting 


able stand is used for cleaning, and the fixtures are 
cleaned on the stand after they have been discon- 
nected and taken down. 

The outer-circle-runway is lighted by the same 
type of lighting unit, with one fixture 7 ft. from 
the wall at the end of each track. 

Pits are equipped with duplex convenience out- 
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Plan of the enginehouse showing loca- 
tion of lighting fixtures and circuits 
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Arrangement of feeders, junction box, light- 
ing transformer and outside bracket light 


lets with hinged covers for plugging in portable 
lamps, the longitudinal distance between outlets be- 
ing 40 feet. 

The 50-ton drop pit is lighted by pit lights em- 
bedded in the concrete walls on both sides and both 
ends. The lights on the side walls are staggered, the 


The light reaches over the top of the boiler 


longitudinal distance between opposite lights being 
20 feet. 

There are six, 500-watt floodlights which light the 
turntable area. These are mounted at equal distances 
apart on the inner wall near the roof. Other outside 
lighting consists of 200-watt lamps in angle reflectors, 
mounted above doorways. There are two of these on 
each end wall, and four on the outer circle wall. 


Wiring 


Feeders carrying 440-volt, 3-phase power are run 
in 3-in. rigid metal conduit, on the outside of the 
outer circle wall under the eaves. Lighting feeders 
are 2/0, and power feeders are 4/0 rubber-covered 
cable. Four junction boxes on the outer wall provide 

(Continued on page 209) 


Left: The portable stand used for cleaning and relamping—The short step ladder permits 
а тап to reach the plug—cCenter: Lighting distribution panel—Right: The suspension of 
fixtures from the messenger and the plug connection make removal for cleaning easy 
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Solderless Commutator Joints 
for Railway Traction Armatures* 


Armatures with silver-plated riser slots and coil ends can 
apparently meet all the mechanical and temperature require- 
ments of the new designs of motors using Class H insulation 


r 

Г HE advent of the Diesel-electric locomotive and its 
rapid large scale acceptance by the railroads of this 
country have brought to the fore many problems for 
which solutions must be found. Among the problems 
related to this tremendous increase in heavy d.c. 
electric traction equipment is that of adequate joints 
between coil leads and commutator bars in motors 
subjected to severe operating conditions. This is a 
problem of long standing in motors operated at high 
temperatures, but it has become much more acute 
with the development and use of insulating materials 
that will withstand more and more heat. The first 
substantial increase in permissible operating tempera- 
tures of such equipment was brought about a number 
of years ago by the introduction of full Class B insu- 
lation to replace the then standard Class A or com- 
posite insulation. This permissible temperature has 
now been further increased by the acceptance of 
Class H silicone! insulation as standard in certain 
types of traction motors. 

For traction motors operated at normal tempera- 
tures, the conventional solder joints between coil 
leads and commutator bar made with lead-tin alloys 
have proved satisfactory when an area large enough 
to provide a satisfactory conductivity of the joint is 
available. However, as operating temperatures have 
increased in value, and design restrictions have de- 
creased the available space for the commutator joint, 
the factor of safety thus afforded has been reduced to 
the danger point. This paper describes a method of 
entirely eliminating easily fusible material from 
joints of this type. 


Effect of Higher Temperatures on Solders 


As noted above, the chief source of difficulty in 
commutalor joints is high temperature of operation. 
All lead-tin solders bétween 215 per cent and 85 per 
cent lead with the single exception of the eutectic 
alloy (37 per cent lead) have what is known as a 
plastic range. This is a range of temperature over 
which the alloy is in the form of a mush or sus- 
pension of unmelted crystals in molten metal. This is 
shown graphically in the lead-tin constitution dia- 


* Paper presented at the Winter General Meeting of the American 
Institute of Electrical Engineers held in New York, January 30 to 
February 3, 1950. 

{ Resident engineer, National Electric Coil Company, Los Angeles, Calif. 
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gram, Fig. 1. At temperatures above this range the 
alloy is completely liquid, and at temperatures below 
it, the alloy is рер А solid. The eutectic alloy 
melts abruptly at the lower limit of this range which 
is constant for all alloys of these two metals within 
the limits mentioned above. This temperature is 361 
deg. F. It is at this temperature that these lead-tin 
alloys soften and begin to flow; and thus, it is at this 
temperature that the mechanical protection of any 
lead-tin solder is lost or greatly impaired regardless 
of the hardness of the solder. 

In armature work where full Class BBB windings 
are used with a permissible operating temperature 
up to, or even in excess of 300 deg. F., it is obvious 
that a solder which gives little or no protection above 
361 deg. F. leaves a negligible factor of safety for 
overload or other unusual conditions. This situation 
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Fig. 1—Lead-tin constitution diagram 
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is further aggravated by the possibility of a high 
resistance electrical joint which will cause still addi- 
tional heat to be generated in the contact area of the 
solder. 

For this reason, it has been customary to use 
solders with higher melting points for this class of 
work. Unfortunately, however, such solders are very 
limited in both availability and desirable properties. 
The most satisfactory of these has been a solder con- 
sisting of pure tin or 95 per cent tin and 5 per cent 
antimony. Both of these solders give protection to 
approximately 450 deg. F. and are quite satisfactory 
for use where temperatures never exceed this limit. 
With the pure tin, the plastic range is entirely 
eliminated, and in the case of the tin-antimony alloy, 
it is reduced to a range of about 5 deg. F. Because of 
the desirability of some plastic range for ease of 
working, the tin-antimony alloy is most popular 
where band soldering is employed. In addition, the 
antimony is thought to give a solder which will alloy 
to a great extent with the copper being soldered, 
thus giving a better joint. Pure tin is used principally 
in solder-pot applications. These are the two solders 
most widely used in present practice on heavy, high- 
speed Diesel electric traction armatures. 

Even though pure tin or tin-antimony solders used 
with care in either hand soldering or pot soldering 


give a joint which is reasonably satisfactory for ar- | 


matures insulated with standard Class B components 
and operated at normal temperatures, they are not 
adequate for armatures insulated with Class H (sili- 
cone) components and operated at the still higher 
temperatures consistent with this type of insulation. 
At present, temperatures are often attained in the 
operation of these armatures which exceed the melt- 
ing point of this type of solder. In fact, well over 50 
r cent of all armatures returned to the shops of at 
leat one large railway have high resistance com- 


mutator solder joint readings, and over 20 per cent . 


require resoldering. Because of this, much work has 
been done to develop a solder with a still higher 
melting point. A number of these solders have been 


Apply Carbon Here 


Лор Neck Filler 

Ag-Cd Solder 

Bottom Coil 
Lead 


еа 


xem em mt T, 


Fig. 2—Sketch showing the use of the silver 
shim to tighten the coil leads in the commu- 
tator risers. The silver-cadmium solder is used 
to bond the top filler to the commutator risers 
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produced and used, particularly during the recent 
war when the use of tin was restricted; but, for a 
number of reasons they have not been satisfactory. 


High-Temperature Solders 


Most of the high temperature solders are primarily 
high lead solders. Analyses of two solders in this 
class are: lead 87 per cent, silver 1.50 per cent, bis- 
muth 0.50 per cent, antimony 0.50 per cent; and lead 
97.25 per cent, silver 2.50 per cent, copper 0.25 per 
сепіЗ. The first of these has a plastic range of 540- 
548 deg. F. and the other has a plastic range of 550- 
580 deg. F. Although the melting points of these 
solders indicate that, from the standpoint of tempera- 
ture, they are satisfactory for most applications, they 
still do not leave much factor of safety under present 
operating conditions even if they are applied with 
perfect results. 

In practice, this type of solder is extremely difficult 
to use with consistently satisfactory results. This is 
primarily because of the poor spread factor, 
characteristic of high lead solders. The spread factor 
is defined as the area in square centimeters that will 
be covered on clean copper when one gram of the 
solder is melted completely. This factor for the high 
lead solders averages only about one-fifth that of the 
high tin solders. For this reason, these solders are 
extremely difficult to flow into contacts where there 
is even a reasonably tight fit, such as is the case 
with high-speed traction armatures. However, they 
can be, and in fact, are being used with good results 
in certain types of d.c. armatures where space re- 
quirements and general design are more liberal. They 
are also used with good айа in soldering steel wire 
coil retaining bands. 

In the case of a particular mgvepeed Diesel electric 
armature, the electrical conductivity of the com- 
mutator joint is only about 1.5 times that of the 
armature bar, even when a perfect solder job has 
been accomplished with this type of solder. In 
practice, however, it has not been possible to obtain 
consistent soldering results which will give assurance 
of more than half of this amount, and even this re- 
durs careful attention to all details of cleaning, 

uxing, and soldering operations with high-lead 
solders. For this reason, it is not possible with these 
high temperature solders to obtain connections in the 
high-speed traction armatures: under - discuseion, 
which will be consistently low in electrical resistance. 
As a consequence of this, heat in excess of the 
operating heat of the armature is liberated in the 
very joint which is particularly vulnerable to the 
effects of the high temperature; and a considerable 
part, if not all, of the advantage of the higher melt- 
ing points of the solders is thus nullified. Further- 
more, these solders are subject to oxidation as the 
temperature is increased, and the tendency is to 
eventually produce joints of high electrical resist- 
ance. In severe operation, this brings on a vicious 
circle of events. 

Although the use of other solders in the high 
temperature range has been attempted, this has been 
without much success up to the present time. This is 
primarily because of the difficulty of getting an alloy 
which will flow readily into the small spaces involved 
and adhere properly to the copper bars with fluxes 
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that are available for soldering operations on elec- 
trical apparatus at these relatively elevated tempera- 
tures. 


Brazing 

Tests were made with low temperature brazing to 
determine if this might not possibly be a satisfactory 
solution to the problem. This was ruled out, however, 
by a number of factors. Chief among these is that 
the temperatures involved are destructive to the 
commutator insulation where such a sizable joint 
must be made so deep in the commutator bar as is 
the case with short riser bars characteristic of high- 
speed traction armatures where equalizer coils must 
often be connected actually below the level of the 
commutator surface. In addition to this, the work 
involved in milling out these connections, even if 
they were feasible, would so increase the cost of a 
subsequent rewind that this alone would make the 
method prohibitive. 


Silver Plating 


With brazing thus ruled out, and since no suitable 
solder in the temperature range above 600 deg. F. 
and below 700, or possibly 750 deg. F. was available, 
tests were undertaken to determine if a suitable soft 
joint could be obtained by the use of silver plating 
and the complete elimination of a fused connection. 
With this in mind, two sets of special armature coils 
were manufactured, incorporating a heavy silver 
plated lead section in place of the then standard 
tinned leads. Two armatures were prepared for 
these coils and the commutator risers were thor- 
oughly cleaned of all residual solder and tinning by 
means of a pneumatic disc sander with fine grit. 
Care was taken to preserve as nearly as possible the 
original surface of the copper bar and to avoid an 
irregular surface which might interfere later with the 
plane surface contact which it was hoped would be 
obtained. 
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Fig. 3—Result of а bear 
ing failure which allowed 
the armature to rub on 
the pole pieces and wreck 
itself 


` 


After the risers were thoroughly cleaned in this 
manner, the inside surfaces of the riser slot were 
silver plated by means of a portable silver plating 
apparatus using controlled direct current and a sil- 
ver cyanide electrolyte. The current was controlled 
by means of surface pressure and voltage so that as 
nearly as possible, a bright plate was obtained. The 
silver was built up to a thickness of approximately 
.0005 in. and the commutator thoroughly cleaned 
with pure water and then baked and tested for 
resistance bar-to-bar. Satisfactory cleaning was 
achieved with the first attempt. 


Armatures Without Solder 


Following this preliminary preparation, the arma 
ture was wound in conventional manner with the 
special coils, with the exception that the commutator 
risers were blocked ahead of the leads being laid, and 
the connections were shimmed to produce a very 
tight circle of the risers. The material used for this 
shimming was fine silver shim stock rolled to a thick- 
ness of .003 in. and inserted in approximately every 
fourth or fifth riser as was needed to maintain the 
tight fit. The silver was used in the annealed form 
and was inserted as a ‘U’ piece placed around the 
coil lead as it was driven into place in the commuts 
tor riser, as shown in Fig. 2. The leads were driven 
into place as tightly as possible without causing ap- 
preciable upsetting of the copper. No shims were 
used with the equalizer winding, and these lead: 
were actually upset into the bottom of the riser slots 
so as to produce a tight fit without shims. This was 
possible because of the relative difference in the 
dimensions of the equalizer leads as compared to the 
main coil leads and their location at the bottom of 
the slots. 

As the winding progressed, first the equalizer: 
and then the bottom main coil leads were mudded in 
with inorganic-filled silicone compound. "This mate 
rial was used to completely fill the space back of the 


APRIL, 1950 


-mmg - — ——— 


Fig. 4—Close-up of com- 
mutator risers of the ar- 
mature shown in Fig. 3. 
Even though commutator 
temperature was raised to 
approximately 700 deg. F. 
or more, as was evidenced 
by the melting of the cad- 
mium-silver solder in the 
top fillers, no damage 
was done to the riser 
connections 


risers so as to preclude the possibility of varnish get- 
ting into the joiņt in subsequent impregnation. 
Finally as the top coils were laid as described, the 
remaining space behind the risers and the spaces at 
the ends of the cores were filled with inorganic-filled 
silicone compound and the armatures hot banded 
and wedged. 

After checking the armatures for resistance in the 
standard manner, the remaining space in the riser 
slots above the top coil leads was filled in for me- 
chanical reasons and to present a smooth contour. 
In the first armature this was done by brazing a 
copper filler into the opening with a phosphorous 
silver alloy material. However, as previously pointed 
out, this introduced the rather serious problem of 
stripping the armature for subsequent rewinding, 
and although this has not yet been done, it is evident 
that a softer filler would be of considerable advan- 
tage from this standpoint. For this reason, the sec- 
ond armature was finished by soldering the top filler 
into the risers with a special alloy consisting of 95 
per cent cadmium and 5 per cent silver, and having a 
melting point between 640 and 740 deg. F. This 
solder was heated by incandescent carbon applied 
from the top under pressure and was fluxed with an 
acid type flux used very sparingly. Actually, a small 
piece of the solderin oy was placed in the slot 
under the filler which was deep enough to extend 
above the top of the risers. The carbon was applied 
to this filler and held until the solder melted and the 
filler settled into its place, Fig. 2. The results ob- 
tained in this way were very satisfactory and pro- 
duced a mechanically strong bond at the top of the 
risers to prevent radial movement of the coil leads. 
The fillers could still be driven out much as the 
standard soldered fillers, and did not require milling 
or sawing as did the brazed fillers. A simple jig and 
carbon holder was arranged so that very little time 
was required for this operation. 

Both armatures were vacuum pressure impreg- 
nated in the usual manner with the exception that 
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special precaution was taken to prevent the varnish 
level in the tanks from coming up over the risers 
during the process. Final tests were completed and 
the resistance readings, indicating the relative con- 
ductivities of the commutator connections, showed 
them to be completely uniform and fully as low as 
the best of the solder jobs which were being tested 
with the same equipment. 


Performance of Armatures in Service 


The two armatures were placed in different high- 
speed passenger locomotives—the most severe appli- 
cation available. Both armatures were returned to 
the shop after approximately sixty thousand miles, 
at which time they were put through the regular shop 
tests. Both armatures were especially checked to de- 
termine if there had been any changes in the com- 
mutator joints. Resistances were checked and found 
to be the same as when first applied and completely 
uniform with no high readings. After routine clean- 
ing and checking, the armatures were again put out 
into the same service as before. The first armature 
to be rewound has not been shopped since this first 
time and should have a mileage well in excess of 
300,000 miles at this writing. 

The second armature, however, was returned again 
after an additional 50,000 miles when the second 
locomotive to which it had been applied was shopped 
for an annual overhaul. At this second shopping, the 
armature was again checked carefully and all re- 


. sistance readings were found to be excellent and uni- 


form, indicating that there had been no deteriora- 
tion in the conductivity of the riser connections. 
There was no evidence of any excessive or localized 
heating as is evident in a majority of soldered arma- 
tures operated under the same conditions, even 
though they may not have failed. After routine 
cleaning and checking and reimpregnation, the arm- 
ature was again placed in service on a similar loco- 
motive where it remained in service for an addi- 
tional 95,000 miles. After this additional mileage, it 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 205 


was returned to the shop following a complete bear- 
ing failure which allowed the armature to drag on 
the pole pieces and wreck itself, as is shown in 
Figs. 3 and 4. This failure, after 206,000 miles of 
severe service, was not in any way the result of a 
winding failure, but was caused by a mechanical 
failure. 

Fortunately, the commutator risers were not de- 
stroyed by the failure and were left in excellent con- 
dition for detailed inspection and study. At the time 
of the failure, the temperature of the commutator 
was in excess of 700 deg. F. as was evidenced by the 
fact that the cadmium-silver solder in the top fillers 
had melted and run. All of the external varnish had 
been charred or entirely burned out. The glass base 
Bakelite wedges had been charred or entirely burned 
out. In spite of this, as was to be expected, the riser 
connections showed no signs of damage from the 
heat. There had not been any movement of the bars 
in the risers even at the time of failure, though the 
coils had been thrown from the slots in about one 
quarter of the armature and had dragged on the pole 
pieces. 

After external inspection, the coils were cut off 
behind the risers and the risers themselves carefully 
stripped to study the nature and condition of the 
contact. It was found that during operation there 
had been some cold welding of the silver surfaces in 
all of the slots and considerable in some of the slots, 
especially on the equalizer coils.4 This latter was 
probably due to the tighter fit of the equalizers 
caused by the upsetting of the copper during wind- 
ing. This caused a much higher contact pressure in 
the constricted bottom portion of the riser slot than 
was obtained in the less restricted upper portions of 
the slots where the coils were merely wedged tightly. 
Some of the equalizer leads were welded so tightly 
Es they required sawing to remove them from the 

ots. 

. There was only slight evidence of oxidation of the 

contact surfaces, and in no case was there any evi- 
dence of contact burning as so frequently takes place 
in soldered connections. There was considerable 
varnish in many of the contacts. This was probably 
due to capillary action during impregnation, by 
which the varnish filled the open spaces in many 
slots leaving free only those surfaces that were actu- 
ally in solid contact. This condition should be pre- 
vented or at least minimized by more care in sealing 
behind the commutator before impregnation. It may 
possibly have been caused by improper care in one 
of the impregnations to which the armature was sub- 
jected during its life, and greater care in this respect 
might also be indicated. Actually, the presence of a 
varnish film in a portion of the contact area is of 
little consequence, because conductivity equivalent to 
that of the armature bar can be maintained in the 
commutator contact, if over 90 per cent of the avail- 
able area is unused. In other words, with silver-to- 
silver contact, the designed factor of safety of the 
connection with respect to electrical conductivity is 
about 15 as compared to approximately 1.5 for a 
perfect solder contact. 

In addition to this much greater factor of safety is 
the fact that silver oxide between silver surfaces 
breaks down to pure silver at temperatures above 
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356 deg. F.9 For this reason, it seems that electrical 
conductivity of the silver joint would be improved 
materially following subjection to temperatures 
which would destroy a soldered contact. These high- 
er temperatures, if they were attained, would also 
tend to destroy any varnish film that might be in the 
contact. Ít also seems that repeated oxidation and 
reduction of even a portion of the silver surfaces ac- 
celerates to a large degree the welding of the silver to 
a more solid contact. This, of course, would comple- 
ment the natural cold welding characteristics of the 
silver which are also accelerated as the temperature 
is increased. 

As a further practical test of this type of commu- 
tator connection, it is proposed that another ten 
armatures be wound in this manner and put into 
service under severe operating conditions as were 
these two. Certainly there will be refinements in 
technique to improve the contacts as well as to re 
duce the labor involved in making them. The use of 
new or rebuilt commutators manufactured with sil- 
ver plated riser slots in place of tinned slots would 
be a big step in this direction. However, even with 
the present methods described in this paper, it is ex- 
pected that a definite saving can be shown in labor 
as compared with standard soldered joints. 

On the basis of the preliminary tests which have 
been conducted, and on the basis of the performance 
of the two test armatures in actual road service, it 
seems safe to conclude that this method of making 
commutator connections, although a radical depar- 
ture from accepted practice, offers a practical step 
toward the much needed solution to the problem of 
furnishing a satisfactory connection between com- 
mutator and coils for operation at temperatures 
above the limits of soldered joints in equipment 
which does not lend itself to the application of braz- 
ing. The problem, as stated in the first of this paper. 
is becoming increasingly acute as insulations are be- 
ing adopted which will materially increase the tem- 
perature limits for traction armatures. Even with 
the present standard insulations a high percentage of 
electrical failures are caused by weaknesses of sol- 
dered connections. The high percentage of failures 
will certainly increase rapidly with each small in- 
crease in loading made possible by improved insula- 
tion if steps are not taken to correct the condition. 
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Lights—Sealed-Beam 
And Fluorescent 


The photograph shows an Erie passenger train hauled 
by a G.E.-Alco Diesel-electric locomotive entering the 
new Erie station at Shaker Heights, Ohio. The loco- 
motive is equipped with two 30-volt, 200-watt, PAR- 
56 sealed-beam headlights. This was accomplished b 
removing the reflector from the original unit which 
carried а 250-watt, 32-volt conventional headlight 
lamp and installing a Pyle-National twin sealed-beam 
adapter having a three-point suspension. Lamp re- 
placements are easily accomplished by releasing two 
wing nuts at the top of the rear of the adapter from 
the inside of the locomotive nose. Releasing the two 
wing nuts permits placing the adapter in a horizontal 
position. After the lamp is replaced, the adapter is 
turned to the original position. Refocusing is un- 
necessary. 

The combined candlepower of the two sealed-beam 
units is approximately 400,000. This is a little more 


than 50,000 c.p. greater than that obtained from a 
standard l4-in. reflector with a 250-watt, 32-volt, 
P-25 bulb headlight lamp. Candle power maintenance 
of the sealed beam lamps is better than 95 per cent 
of initial candlepower throughout life as compared 
with about 80 per cent for a 250-watt, 32-volt, P-25 
lamp. Total life of the sealed-beam lamps is also 
greater. 

The station shown in the photograph is relatively 
new and is equipped throughout with fluorescent 
lighting. 


Blueprint Holder 
W. E. Abbott* 


The two pictures shown here are of a device for use 
with the long blueprints made by the General Elec- 
tric Company for the electrical circuits of Diesel- 
electric locomotives. 

The blueprint mounted on the device is about 13 
ft. long by 11 in. wide. Once the print is mounted, 
it need not be touched with the hands and thus does 
not become soiled, and any section of the print can 
be brought into view very quickly, and any cir- 
cuit running lengthwise with the print can be fol- 
lowed across the print. 

The rollers are made from a 24-in. length of 
stove pipe cut into two 12-in. lengths. Sheet iron 
discs are secured in both ends of each roller. The 
discs at the front end are flush with end of roller as 
shown in Fig. 1, and are set in 1 in. from the back 
end as shown in Fig. 2. 

The turning knobs shown in Fig. 1 are locked on 
a 3%-in. bronze rod which is the shaft. This shaft 
is attached to the roller by a bracket clamp at the 
back end in the recess formed there by the disk being 
set in. The right-hand pulley, shown in Fig. 2, is 
attached and locked to the shaft. The second 


* New York Central, North Bergen, N. J. 


Fig. 1—Front view of holder for handling long blueprints 
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Fig. 2—Back view of the device showing 
belt and pulleys coupling the two rollers 
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pulley can be released from the shaft or tightened to 
it by means of the knob shown. 

The bearings for the shafts are made from 34-in. 
by l-in. flat iron. Each bearing consists of two 
pieces 2 in. long, clamped flat together and drilled 
from the side so that it became a two-piece bearing 
with an oil hole in the top half and with suitable 
holes for bolting to the frame. А %4,-in. steel wire 
clip is used for locking the print to the rollers. A 
hole is drilled at the front end of the rollers in the 
discs in line with the seam of the pipe. The wire is 
bent to fit in this hule, and to lie along the surface 
of the roller. At the back, the wire is bent to snap 
down over the end of the roller. 

In mounting the print on roller at the right, the 
lock wire is released from the roller, the print 
turned under about 34 of an inch, inserted under the 
lock wire and the lock wire snapped into place on 
the roller. The print can then be rolled onto the 
right hand roller until the left hand end of the 


CONSULTING DEPARTMENT 


Progressive steps in application of a terminal 


Solderless Terminals 


To what extent are solderless terminals 
and connectors suitable for railroad 
applications? 


In Service 13 Years on Swiss Roads 


Answers to questions on solderless terminals and 
connectors which have been published in Railway 
Mechanical Engineer have emphasized the impor- 
tance of reliability. Repeated references are made 
to the severe conditions met with in railroad appli- 
cations. 

All your correspondents are in agreement on one 
point, and that is in the matter of the importance 
of experience gained in practical application. In 
Switzerland, such experience goes back to the year 
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pu comes up. The left hand roller is then re- 
eased from its pulley by backing off the knob at 
back of roller. This releases the roller and shaft 
of the left hand roller, and when the wire lock ha: 
been released, the print end is turned under and 
placed over the wire lock, and the wire lock snapped 
in place on the roller. The roller is then turned to . 
the left to take the slack out of the print while | 
holding the right hand roller, and the knob at the 
back of the left hand roller is then tightened against 
its pulley. The print can then be run over the rollers 
to the right or left by turning the right or left hand 
front knobs. 

The belt between pulleys, shown in Fig. 2, serves 
two purposes. It takes some of the strain from the 
print as the rollers are turned, and keeps the print 
tight by not allowing the rollers to turn indepen- 
dently. 

The frame is made from 1⁄4-in. by l-in. flat iron, 
and is mounted on a wood base. 


Can you answer the following question? Answers 
should be addressed: Electrical Editor, Railway 
Meckonicat Engineer, 30 Church Street, New 
ork 7. 


On certain of our cars, we have frequent 
trouble with the mercury tube thermo- 
stats; whereas on other cars of an identi- 
cal design we have practically no trouble 
with the same kind of thermostats. Can 
anyone suggest why we have a lot of 
trouble on some cars, and no trouble on 
similar cars? 


1936, when a new electric switching locomotive of 
the Swiss Federal Railways was fitted. throughout 
with pressure type connectors of a new design. Since 
then a very large number of locomotives and cars 
have been equipped with these connectors, some of 
which are shown in the illustrations. They are made 
by Huber & Company, Ltd., Baden, Switzerland. 
and service results obtained with these terminal: 
agree very well with the experience obtained in 
America. 

From operators of main line and branch line rail- 
ways, the following chief advantages have been 
reported: 

Small dimensions and weight of the connectors. 
particularly with large cable sizes. 

Small electrical resistance. 

Less risk of cable breakage close to the connector 
(one railroad in particular, the Bern-Loetschberg- 
Simplon, which operates a large number of heavy 
locomotives for mountain routes, emphasized thi: 
point). 
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Air-operated tool for applying the terminals 


zu natural insulation protection at the cable 
nd. 

Simple tools for pressing on the connector. 

Elimination of solder, flux, insulating material 
ind fuel. 

Suitability of the connectors for aluminum cable. 

Low cost of material and work. 

In only one of the answers to your question were 
loubts raised as to the suitability of pressure type 
:onnectors for general application and that was 
»ffered with the reservation that enough experience 
with them is not yet available. However, experience 
with pressure type connectors goes back for many 
years in Switzerland, and such objections to solder- 


Back of a Diesel-electric locomotive panel 
on which pressure type terminals are used 


APRIL, 1950 


less terminals in railroad service may be considered 
as no longer valid. 

J. Huser 

Baden, Switzerland 


Fluorescent 
Enginehouse Lighting 


(Continued from page 201) 


taps for the power circuits, and nine junction boxes 
are used to bring 440-volt, single-phase connections 
out to nine single-phase lighting transformers, also 
mounted on the outside wall. Six of the transformers 
are rated 10 kva. and three are 15 kva. units. 

Three-wire, 120/240-volt secondary lighting cir- 
cuits from the transformers consist of three, 2/0 
cables in 2-in. rigid metal conduit. These circuits 
supply 9 lighting distribution panels, mounted at a 
convenient height on the inside of the outer wall. 
Individual circuits are run from the panels with a 
switch for each circuit supplying lights. In most 
cases, there are four fluorescent lighting fixtures on 
one circuit. All wiring below the messenger wires is 
in conduit. 

Wiring for incandescent lighting including door- 
way lights and floodlights, consists of two-conductor, 
non-metallic, No. 10 wire up to points where the 
circuits pass through the walls. From there they are 
continued to the lighting fixture in conduit. No. 12 
wire is used where the run is less than 50 feet. 

There are convenience outlets on each column. 
These and'the pit lights are supplied by two-conduc- 
tor, non-metallic cable where the circuits are over- 
head and by rubber-covered wire in conduit where 
the circuit is below track level. 

Sixteen power outlets for portable welders are 
mounted on columns. These outlets consist of 110- 
amp., 575-volt, 3-wire, 4-pole, fused outlets supplied 
with 440-volt, 3-phase power run in 4/0 cable. 
Machine shop feeders also consist of 4/0 cable. The 
enginehouse is heated by unit heaters. These are sup- 
plied with power for fan operation by circuits con- 
sisting of two-conductor, non-metallic cable. 


mac 


How the coal pile looks under the light 
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EDITORIALS 


Think This One Over 


If one has any doubts as to the rapidity with which 
the Diesel-electric locomotive is replacing the recipro- 
cating steam locomotive in all classes of railway serv- 
ice, it is only necessary to note that, at the end of 
the war, there were approximately 38,683 steam loco- 
motives and that, at present, the large number of in- 
stallations of the more modern form of motive power 
has made such rapid inroads into the ranks of steam 
power to the extent that there remained, on January 
1, 1950, only 28,809 units, а decrease, from 1945 to 
the present, of 9,875 units. In this same period, 
7,091 units of Diesel-electric power have been in- 
stalled, a ratio of 1.0 Diesel-electric units for every 
1.4 steam units. 

The replacement of steam by Diesel-electric is 
reaching the saturation point much more rapidly 
than almost anyone in the railroad industry would 
have been willing to predict as short a time as five 
years ago, and many railroad operators who have 
been in the forefront of the switch from steam to 
Diesel are carefully and thoroughly analyzing the 
economics of the use of motive power with a view to 
determining whether or not there is a stopping place 
short of complete Dieselization and, if so, where that 
stopping place should be in individual cases. Regard- 
less of the enthusiasm with which the Diesel has been 
accepted as a source of transport power in hauling 
trains and as a means of effecting substantial econ- 
omies in railroad operation there appear to be some 
questions, both practical and with respect to econom- 
ics, for which there must soon be found logical an- 
swers. The answers must also, of necessity, be those 
which permit of continual adjustment to changing 
conditions, for this matter of railway motive power 
has not by any means reached a state where a single 
answer can be found which may be applied for many 
years to come. The endeavor to do just that may 
have been partially responsible for the deterioration 
of the once strong position occupied by the steam 
locomotive. 

We have been a bit curious to know how railroad 
managers are thinking about the course which must 
be pursued for the next five, ten or fifteen years. 
Prior to the war expressions of opinion on the part 
of those best qualified to discuss the motive power 
situation invariably suggested the desirability, in 
fact the absolute necessity, of the establishment of a 
motive power policy by American railroads. The fact 
that there was no policy except in isolated cases led 
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to the rapidity of the demise of steam power for d 
the solution of the motive power problem had ben 
approached with the same foresight as have талу 
other railroad and industrial problems, no railroa 
would have found itself in a position of having t 
Dieselize, or else. The hand of many railroad mar 
agements was definitely forced because of a lack c 
policy. Our investigations incline us to the conch 
sion that many railroad managements having “found 
the answer” in the Diesel-electric locomotive аг 
content to predict, with assurance, that all that nee 
to be done is to replace steam with Diesel as rapidh 
as the money сап be found with which to do it. And. 
having done that, tremendous collateral economie 
may be effected by the complete elimination of tk 
obsolete facilities with which steam motive power ha 
been inspected, serviced and maintained. 

We have asked several railroad officers—mechar 
ical, operating and financial—just how long the 
thought it would be before the change-over fror 
steam to Diesel would be completed on the roads with 
which they are connected and the replies have indi 
cated periods all the way from two years on a road 
for example with about 600 remaining steam unit 
to ten to twelve years on other roads having any- 
where from 200 to 500 remaining steam units. Ош 
own statistical “guess” for the Class I roads wa 
about 12 years or more, at the present rate. 

Our next questions had to do with what these road: 
expected to do with the remaining steam units as ғ 
matter of disposition and almost without exception 
we are informed that the older units will be scrappec 
and the more modern units will be retained. in 
storage, to take care of the peak periods in railroac 
operation which occur one or more times in each year. 
This naturally gives rise to the question as to stear 
locomotive repair and servicing facilities. If steam 
power is to be stored, except for short periods ext 
year, is it going to be stored “serviceable” or i 
“bad order?" What about the back shops and th 
engine terminals with coal and ash handling i» 
cilities? Are they going to be “stored,” too? 

It is quite possible, should railroad traffic rema: 
at about present levels, for, say, five or ten vear 
that a carefully worked out policy of motive pow 
replacement could indicate an ownership and utilis 
tion position for each individual road wherein г 
minimum number of Diesel-electric units, in bt 
road and switching service, could handle all the bu 
ness except the peaks which normally occur each yes 
and the stored steam power could be put in condition. 
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once or twice a year to step in and help out—then go 
back into retirement. Sounds simple, doesn't it? Ex- 
cept, that the longer this method of operation goes on 
the more rapid and complete will be the deterioration 
of both the stored steam locomotives and the little- 
used facilities with which, in peak periods, they must 
be serviced and repaired. 

Then, too, we asked several people just how they 
thought this “policy” might work out in the event 
of war some ten or twenty years hence and we found 
the answer to be ridiculously simple. Suppose, for 
example, that in order to handle the railroad business 
of the years to come we need about 20 or 25 thousand 
Diesel-electric units and a reserve of, say, 10 or 
15 thousand steam units. Most of the railroads 
could completely abandon their steam facilities, there- 
by effecting the economies that logically should be 
expected as a result of complete Dieselization. A 
group of strategically located heavy repair shops 
could handle the job of reconditioning steam power 
if and when needed—those roads without facilities 
for making heavy steam repairs could make some 
kind of a deal with roads having shops to do their 
work for them. 

Then, in event of war being declared this group of 
regional shops could go to work and put the power 
in shape for service. Ten modern regional shops, 
working 24 hours a day could turn out, say, 500 
Class 2 repairs a month and in 20 to 30 months all 
10 or 15 thousand "reserve" steam units could be 
rebuilt—assuming of course that the next war could 
be so arranged that we had that much time. 

The only comment we can think of at the moment 
that seems appropriate to this whole idea is the Irish- 
man's remark that "It's a hell of a spot to be in in 
a fight." 


They Don't Wear Out, 
They Come Apart 


Operation of Diesel-electric freight locomotives for 
300,000 miles without an oil change and with no зегі- 
ous operating troubles during this time was described 
by Ray McBrian, engineer of standards and research, 
Denver & Rio Grande Western, in a paper presented 
in February before the New York Railroad Club in 
New York. Under questioning, he explained how 
some engine parts, cylinder liners for example, de- 
veloped fatigue cracks before they showed appreci- 
able wear. He suggested that manufacturers try to 
develop metal for parts which was less subject to 
fatigue and led some of his listeners to make the 
remark, “They don't wear out, they come apart”. 

Two things are primarily responsible for the phe- 
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nomenal results obtained on the Denver & Rio 
Grande Western. Samples of lubricating oil are 
checked periodically with the aid of a spectroscope, 
and operating temperatures are maintained near 180 
deg. F., care being taken not to let them go below 
140 deg. at which values, high rates of wear can 
be expected. The statement, "They don't wear out, 
they come apart", is, of course, an exaggeration, but 
it serves to illustrate a series of operating and main- 
tenance changes which are taking place constantly. 

Traction motors of not so many years ago could 
not possibly take the beating now given to those 
in general use on Diesel-electric locomotives. In fact, 
European engineers still insist that motors on high- 
speed electric locomotives must employ some form 
of flexible drive which will permit the motor being 
spring-borne and which will protect it from shock. 
Under current American practice, Diesel-locomotive 
traction motors (freight, switching and passenger) 
are nose-suspended with part of the weight carried 
on an axle bearing and part by a spring support 
to the truck frame. 

The size of these motors is sharply limited by 
space restrictions but improvements in design have 
permitted a constant increase in horsepower rating. 
In early designs, motor armature bearings were 
a source of considerable difficulty. Greatly improved 
lubrication and better bearing designs have practic- 
ally eliminated bearing failures. Class B and Class 
H insulation have permitted the use of more copper 
in coil slots of a given size and have allowed higher 
operating temperatures. This in turn has passed the 
ball to the connections between commutator risers 
and coil ends. To meet this, high-temperature solders 
and better methods of soldering have been developed. 
In this issue is described a method of making these 
connections without solder. Should the procedure 
prove to be practicable, it will permit other improve- 
ments. 

The net result of these developments is increased 
capacity, reduced failures, longer life and increased 
mileage between overhauls. From the mourner’s 
bench we still hear cries of, “Just wait until these 
locomotives get old and see where their maintenance 
costs will go”, but with many betterments in service 
and in prospect it seems entirely probable that the 
mourners may have to forego their morbid pleasure. 


Be Sure to Get 
All of the Savings 


The mechanical officer who has difficulty in ob- 
taining the money necessary for a new machine 
for one of his shops often finds that the reason for 
his difficulty is that he is unable to show directly 
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a high return on the investment. Quite often the 
return that can be shown is reasonable enough 
when considered by itself, but the appropriation is 
denied because top management considers that 
higher returns can be realized by expenditures in 
other places. This is a natural reaction as, with a 
limited amount of money to be spent, investments 
will be restricted to those expenditures that show 
the highest rate of return. Thus, even though the 
return on a new item of machinery may be as high 
as 15 per cent, the money is not forthcoming because 
some other department was able to show a higher 
percentage return on an investment desired by the 
other department. 

The answer to this perennial problem may lie in 
the failure of the mechanical department to take into 
account all of the savings attained by the new ma- 
chine. Consider the case of an investigation into 
the feasibility of purchasing a new lathe, which, 
for sake of keeping the arithmetic of the example 
simple, costs $10,000. The savings to be made in 
the shop in which the new lathe is installed may 
amount to $1,500 per year, or a return of 15 per 
cent on the investment. Perhaps this is not con- 
sidered to be a sufficiently high return to justify 
the purchase, and as a result the decision is made 
against buying the machine. 

Carrying the analysis only this far can be a 
mistake because the total saving that could be made 
might be considerably more than the $1,500 that 
would be saved in the main shop. When the old 
machine in the main shop is transferred to a sec- 
ondary shop or a roundhouse, a further saving of 
$500 or $1,000 may be realized through the re- 
placement of a still older lathe by the one that was 
transferred. Thus the overall saving may be $2,000 
or $2,500 per year, a return of 20 or 25 per cent 
on the investment instead of the 15 per cent that was 
originally shown when only the immediate benefit 
with respect to the use of the machine in the main 
shop was considered. 

The individual shop superintendent who makes a 
request for a new machine is in a position to esti- 
mate what he can save in his shop by replacing a 
given machine by a new one. He is not in a posi- 
tion to judge what can be saved by some other shop 
remote from his if the outlying shop is given his old 
machine to replace a still more obsolete machine at 
the outlying point. Initial requests are quite likely, 
therefore, to omit showing part of the savings that 
can be made by a new machine. It is up to those 
officers in the mechanical department who have 
broad and general charge of policy to instigate 
joint consideration among the two shops involved 
and to sum up the individual savings from both 
shops. By thus considering the total savings that can 
be made, then, and only then, can the proper de- 
cision be reached on the purchase of new machinery. 
Very likely a good deal more new and modern 
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machinery will be found economically justified than 
is currently being purchased and installed if all 
factors are taken into consideration. 


NEW BOOKS 


PaTENT PRACTICE AND MANAGEMENT. By Robert 
Calvert, Ph.D., patent attorney. Published by the 
Scarsdale Press, Box 536, Scarsdale, N. Y. 371 
pages, cloth bound. Price $5. 

The primary subjects discussed in this book for 
inventors and executives, as mentioned in its preface, 
are how to obtain patents, how to use them and 
how to administer the patent policy in such manner 
as to stimulate research and invention, improve 
morale of an organization, and serve the interests of 
the sponsor who makes the inventions possible in 
the first place. The patent law, itself, is given in 
some detail as an aid in forming judgment in patent 
matters. It is presented in simple words, illustrated 
by representative examples from American industrial 
history, with occasional use of language from deci- 
sions of outstanding jurists. 


Wepinc Намрвоок. Published by American Weld- 
ing Society, 33 West 39th st., New York 18. 
1,650 pages; Price $12 in United States & Canada, 
$15 elsewhere. 


The third edition of the Welding Handbook has just 
been published by the American Welding Society. 
The book contains 65 chapters covering the more 
than 30 welding and cutting processes in use by 
industry today, the welding of ferrous and non- 
ferrous metals and alloys, and the application of 
welding in different industries. Also included are 
individual chapters on cost estimating, welding 
metallurgy, physics of welding, a dictionary of 
welding terms, general engineering tables, welding 
symbols, filler metal specifications, inspection, and 
many others. А bibliography at the end of each 
chapter lists the important codes, standards, books 
and technical articles on the subject for those seek- 
ing further information. 

More than 300 tables are included in the hand- 
book to make it useful for ready reference and 
illustrations are generously used to show welding 
equipment, welding details and specific applications. 
The 69-page index makes it possible to readily find 
specific information and related information con- 
tained in different chapters. Both the index and the 
text are extensively cross-referenced. Items in the 
index have been grouped by welding processes, by 
metals, by applications and have been further 
grouped under engineering headings such as design. 
workmanship, inspection, etc. Each item is also 
separately listed in alphabetical order. 
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CAR INSPECTION AND REPAIR 


Changes in 


1950 Interchange Rules* 


You have probably wondered why so many changes 
are made, and во often, in the Interchange Rules. 
That is due to continual improvement and changes in 
car parts, car construction, car service interchange 
problems, methods of repairs, billing practices, etc., 
and the ever fluctuating costs of labor and materials. 

The prices are revised by the A. A. R. Committee 
on Prices for Labor and Materials by checking in 
Spring and Fall through quotations obtained from 
the purchasing agents of ten railroads representative 
of all sections of the country, including one Canadian 
road. To the average material costs are added seven 
per cent stores expense, one per cent interest on 
stock investment and approximately one per cent for 
commercial and deadhead freight haul; see Inter- 
pretation No. 1 to Rule 105. Labor rates are simi- 
larly checked, and to these averages are added per- 
centages to cover overhead expenses, railroad retire- 
ment and unemployment insurance taxes and vaca- 
tions with pay, as described in the preface to Rule 
107. All price revisions, including reproduction 
prices for destroyed cars, are also subject to ap- 
proval by the Arbitration Committee. The private 
car lines are adequately represented on these com- 
mittees. 

Car repair billing is an important and necessary 
part of this general subject and if you have no idea 
as to what this totals for the country, I might state 


* Abstract of a discussion of the changes in Interchange Rules pre- 
sented before a meeting of the Eastern Car Foremen's Association, New 
York, Feb. 10, 1950. 

t General foreman, М. C. B. Clearing House, Pennsylvania. 


By T. J. Boringt 


that the last survey by the A. A. R. for the year 1939, 
indicated a total for freight car repairs, billed by rail- 
roads, of $30,853,696 excluding repairs to passenger 
equipment cars, repairs on defect cards, "No. Bill" 
repairs, destroyed cars, and billing by private car 
lines. Of that total, $9,761,664, or 31.6 per cent, 
was for repairs to private car lines. . 

Just to show how the roads represented in this 
Association treat our Pennsylvania freight cars, and 
vice versa, regarding repairs charged, the data in 
Table I is presented. 


Rule Changes 


In taking up the changes made in the Interchange 
Rules effective January 1, 1950, I will not discuss 
those issued in Supplement No. 1 dated April, 1949, 
and Supplement No. 2 dated July, 1949. Since im- 
portant changes have been made they should be care- 
fully studied and the requirements strictly followed. 
In addition to the changes from 1949 Rules printed 
in front of the Interchange Rule book, attention is 
directed particularly to the following: 


Rule 3 
The effective dates of the following sections have 
been extended to January 1, 1951: 


Sec. (a-4)—Type AB brakes required on all cars. 
in interchange. 


TABLE I—CAR REPAIRS, SELECTED ROADS, YEAR 1949 


Repairs to P.R.R. freight cars 


Repairs made by P.R.R. 


n Foreign roads 
tal Per diam da Rim RE DRE. 
Per diam da car da: To i er diam days per car day made by P.R.R. 
912,44 "^ РО 295 ^ $19,022 1,322,342 $0.090 $168,722 
271.571 0.311 13,815 145,658 0.094 60,333 
214,497 0.122 12,059 82,993 0.145 15,438 
946 0.7 13,983 217,321 0.064 34,493 
293,348 0.630 36,329 314.643 0.097 148,706 
418,243 0.435 43.144 510,051. 0.076 136,275 
‚344 0.277 51,379 516,096 0.089 82; 
500,486 0.195 38,788 435.120 0.089 59.125 
2,724,448 0.202 232,167 3,185,950 0.073 310,593 
525,628 0.269 16,924 303,065 0.056 124,807 
186 618,791 0.301 56,954 130,198 0.078 129,730 
Тоба]. .................. $1.905.598 1,090,246 0.268 $635,194 1.944,037 0.079 $1,270,804 
or 0.189 per car day 
Total Defect Cards....... $99,737 94,238 
1оїаі.............. $2.005,335 129,432 
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En. d 


Sec. (a-6)—Air brake pipe clamps; J bolt type. 

Sec. (a-7)—Air brake pipe clamps; U bolt type. 

Sec. (b-7)—Metal badge plates (brake levers). 

Sec. (b-9)—Required brake power percentages. 

Sec. (c-11)—Old style couplers having 5-in. by 
T-in. shank. 

Sec. (c-12)—Type E couplers, bottom rotary oper- 
ated, not equipped with assembled riveted type lock 
lift lever and toggle. 

Sec. (t-3-{)—Cast-steel truck sides to which repair 
patches or reinforcing plates have been applied. 

Sec. (u-4)—Non-acceptance of Class E-3 cars from 
owners. 

Sec. (a-4)—New second note: added quoting 
Order issued October 10, 1949, by the Interstate 
Commerce Commission, providing that: (1) Where 
the number of cars of any ownership not equipped 
with AB brakes is 2,000 or less, all shall be equipped 
or withdrawn from interchange freight service on 
or before December 31, 1950; (2) Where the num- 
ber of cars of any ownership not equipped with 
AB brakes is over 2,000, one-half shall be equipped 
or withdrawn from interchange freight service on or 
before December 31, 1950, and the remainder on or 
before December 31, 1951. 

The particular wording of this order seems to pre- 
sent difficulty when it 'comes time to write an en- 
forceable rule for next year. 

Sec. (b)—Modified as follows on account of the 
adoption of new A. A. R. Standard No. 18 brake 
beams effective March 1, 1950: 

Par. (1)—Changed to (1-a) and shows present 
A. А. R. Standard No. 15 brake beam as former 
А. А. R. Standard and limits its application to new 
and rebuilt cars to January 1, 1951, in interchange. 

New Par. (1-b)—Added to provide that brake 
beams of not less than the capacity of the A. A. R. 
Standard No. 18 required on all cars built new or 
rebuilt on or after January 1, 1951, in interchange. 
Nos. 3 and 18 beams have the same capacity (18,000 
Ib.), but this rule intends that No. 18 or stronger 
beams must be used. 

New first note—Added providing that new brake 
beams applied in repairs to any car on or after Janu- 
ary 1, 1951, must be of not less than the capacity of 
the A. A. R. Standard No. 18 beams. This intends 
that new beams purchased must be No. 18, however, 
it does not prohibit repairs to and application of 
Nos. 2-Plus, 15 and 3 beams in repairs under cer- 
tain conditions. 

New second note—Added to show that the No. 15 
brake beam remains the A. A. R. Standard until 
March 1, 1950 when it will be superseded by the 
A. A. R. Standard No. 18 beams. 

The Report of the Subcommittee on Brake Beams 
in last year's Report of the Committee on Car Con- 
struction (А. А. В. Circular No. D. V. 1198), shows 
that, as a result of laboratory tests made by the 
А. А. R., official certificates of approval would be 
issued covering five A. A. R. Standard Brake Beams. 
These have been approved by letter ballot. The 
new specifications require that A. A. R.-18 followed 
by the certificate number shall be marked on the 
strut. А brief description of these beams is shown in 


Table II. 
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TABLE II—DESCRIPTION OF APPROVED BEAMS 


Certificate, . 
No. T Tension р 
102 Positive 1% in. by 2-іп. strap Removable, 1 rivet 
*106 For, 1% in. dia. оуаЫе, 2 rivets 
501 Unit Wg in. by 1% in. Not remov: 
503 Unit Une piece in 
Not removable 


cast steel 
*504 Unit forged 13 in. dia. rod Removable, 3 rivets 


* Nos. 106 and 504 are duplicates except that No. 106 is the hanger 
type, and No. 504 is the unit type, cach having the same kind of com- 
pression and tension members, for, іп |у. No. 102 (positive), ав 

nger type. 


None of the No. 18 beams use tension rods with 
threaded ends. 

Par. (b-2)—Modified to provide that effective 
January 1, 1951, the minimum capacity of brake 
beams permitted on any car in interchange will be 
No. 2-plus beams instead of No. 2 beams. See Item 
2 of Rule 19, which is modified to prohibit the ap- 
plication of brake beams of capacity less than the 
No. 2-plus in repairs to foreign cars. 

Sec. (d-1)—New third note added providing that 
short draft gears for cars of special construction for 
ore service must be submitted to and approved by 
the Committee on Couplers and Draft Gears before 
such cars are permitted in interchange service. 

Sec. (r-7)—Modified to clarify the intent in re- 
gard to application of metal running boards to tank 
cars. 

Pullman-Standard Car Manufacturing Company, 
Type AH-4-S, added to list of approved steel running 
boards—Group No. 1. 

Sec. (w-3)—Wheels, 700 and 750-lb., single plate. 
non-bracketed, cast-iron, cast prior to 1938, are now 
prohibited in interchange. 


Rule 4. 


Sec. (f-4)—Modified to clarify the intent as to 
carding for cut metal posts, stakes, braces or their 
substitutes on open-top cars. 


Rule 9 


Requirements for journal boxes, friction bearings. 
periodic repacking, etc., and journal roller bearing 
units periodic lubrication, etc.—Modified to make it 
optional as to whether separate billing repair card 
shall be used to record this work. Also to provide 
that charges will be shown in a new price column on 
the Billing Repair card titled, “Periodical Repack- 
ing," which takes the place of present malleable iron 
column which will be discontinued and shown in 
the net price column. This change is for the pur- 
pose of reducing the work of preparing separate re- 
pair cards, however, the same data must be shown 
as heretofore as to old markings, purpose for which 
car was shopped, etc. 

Draft Gear Keys—Added to require that thick- 
ness, width and length of keys must be shown on 
billing repair cards for figuring correct weights for 
charging. The length shown should be from under 
the head to the center of retainer pin hole. (See 
table of Horizontal Draft Gear Keys on page 216 
under Rule 101.) Interpretation No. 2 is also modi- 
fied to require that dimensions of draft gear keys 
must be shown on billing repair cards. 
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Rule 16 


Third Paragraph—Modified to provide that where 
tanks of tank cars are equipped with rubber linings, 
tank must be stenciled as described to afford owner 
protection for first application under Note No. 2 of 
Rule 112-B-8, in case car is later badly damaged or 
destroyed, or rubber lining is damaged in connec- 
tion with steaming, cleaning or entering tank for in- 
spection or repairs. Rubber linings are very ex- 
pensive, costing over $3,000 per car. 

When shops report for disposition any such tank 
cars badly damaged or destroyed under Rule 112, 
report must show whether car is stenciled for rubber 
lining and date applied in accordance with this 
paragraph. 


Rule 18 


New Paragraph (g)—Added to encourage the ap- 
plication of A. А. К. Alternate Standard, or approved 
equivalent, coupler draft key retainers in place of 
non-approved retainers (whether or not defective) at 
car owners expense, when cars are on repair tracks 
for any purpose. Former A. A. R. Standard Type T 
retainers must not be removed unless defective, but 
should have an approved lock applied, at car own- 
ers expense, thus converting it to an А. R. R. Alter- 
nate Standard. 

New Note—Added stating that a list of all A. A. R. 
Alternate Standard Draft Key Retainers, and A. A. R. 
Approved Equivalent Retainers, and Locks are shown 
under Rule 101, page 216. 

[All P. R. R. cars having either 114-in. by 6-in. 
or ll$-in. by 5-in. coupler horizontal draft keys 
have same equipped with the former А. A. R. Stand- 
ard T type retainers (114-in. diameter). This T 
retainer is also used very extensively on cars of 
other ownerships as it had been the only A. A. R. 
Standard for many years. We, therefore, have adop- 
ted the separate positive lock for application to 
these Type T retainers, which converts same to 
А. A. R. Alternate Standard, there now not being 
any А. А. R. Standard. Repairs to our cars must 
be made in this manner.] 


Rule 19 


Пет 2—Modified to prohibit the application of 
brake beams of less than the capacity of the No. 2- 
plus beam to foreign cars. ` 

Item 19—Pipe unions in hand rails of tank cars 
are prohibited repairs—This item was first added 
effective January l, 1945 and instructions were 
issued at that time that repairs to tank car hand 
rails must be made by application of right and left 
Капа pipe couplings as the use of pipe unions in 
such is a violation of I. C. C. Safety Appliance re- 
quirements. Additional complaints have recently 
been received by the A. A. R. from some tank car 
owners stating that pipe unions applied by railroads 
and “no billing” owners stating that pipe unions 
applied by railroads and “no billing” repair cards 
rendered, thus making detection of such offenders 
impossible. Proper pipe couplings should be stocked 
and applied in repairs. 
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A recent inspection of 106 tank cars of one pri- 
vate line ownership (C O S X O S K X) in the 
Southwest by the chief mechanical inspector of 
the A. A. R. Mechanical Division (Report of May 
10, 1949) developed that 84 cars had from one to 
four unions in the hand rails and in one case, the 
hand rail had been welded, which is also a violation. 


Rule 23-B 


New ltem-Wedges, Journal Bearing—Added to 
provide for reclamation by fusion welding, and 
finishing to dimensions new. 


Rule 32 


Sec. (10-k) Note—Modified to provide that: 
“center sills warped, sagged, buckled or bent in 
excess of 2 inches, vertically or horizontally, within 
a space of 6 ft. between inside edge of bolsters, 
where there is evidence of direct flame having been 
applied thereto”, is handling line responsibility. The 
underscored portion is new. Formerly this limit of 
warp, sag or bend was 214 in. without specifying 
method of measuring same. 

New Sec. (12) —Added as follows: 

(12) (a) Contamination—Box or auto cars classed 
as suitable for grain loading or better, or refriger- 
ator cars, must not be loaded with any of the 
contaminating commodities listed below. If so loaded 
and it becomes necessary to renew floors, lining, 
or sheathing (including associated parts), or por- 
tions thereto, in order to restore car to previous 
loading classification because of contamination due 
to such loading, the cost of the repairs shall be 
assumed by the road (either switching or roadhaul) 
responsible for furnishing the car for such loading. 
(This applied to cars so loaded on and after Janu- 
ary 1, 1950.) 

1. Animal products: 

(a) Hides, pelts or skins (green, green salted, 
or salted); (b) Glue stock; (c) Manure, or fer- 
tilizing compounds with contaminating odor; (d) 
Meat scraps, offal, tankage, or waste from slaugh- 
tered animals. 

2. Copra 

8. Fish scraps or fish meal 

4. Shells (clams, mussel, or raw oyster) in raw 
state with contaminating odor. (see Car Service 
Rule 18) 

(12)(b)—When contamination damage as out- 
lined above is discovered when car is being un- 
loaded, or immediately thereafter the road having 
car in its possession should attach its defect card 
if responsible. If not responsible, it should attach 
Information Card (as information only) showing 
the facts and data from the waybill as to place, 
date and road on which car was loaded and kind 
of lading. Car owner must submit joint inspection 
certificate with request for defect card to road re- 
sponsible, and give such road opportunity to inspect 
the car, as outlined in Interpretation No. 3 under 
Rule 4 covering cars damaged by flood or fre. 
Contamination damage is not cardable in итро 

The requirements of this new Section should be 
carefully followed and the selection of cars for such 
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contamination commodities supervised to see that 
no good cars are offered for or so loaded on any 
line. Any car found contaminated at, unloading 
station or immediately thereafter, should be handled 
as specified above, shopped and reported to the 
proper authority. The same applies to any car found 
with foreign line Defect Cards or Information Cards 
attached showing same damage due to contamination. 
Reports should include waybill data as to place, 
date and road on which car was loaded and kind 
of lading. Joint Inspection Certificates in duplicate 
should accompany these reports. 


Rule 43 


Modified to exclude from owners defects, “inside 
contamination damage" to correspond with new 
Sec. (12) of Rule 32. 

(To be continued) 


Air Brake 
Parts Lifter 


The application of AB cylinders, AB valves and the 
auxiliary reservoir to hopper cars is made easier and 
safer by means of a pneumatic elevator and sliding 
transfer equipment. The arrangement was con- 
structed by car shop forces of the Illinois Central at 


The elevator in loading position 
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When the end is raised by the air cylinder, the 
reservoir, or other part being applied, slides 
along the tubular rails for transfer to the car 


ay 


ч 


To Cylinder 


Construction details of the elevator for 
applying AB equipment to hopper cars 


Centralia, Ill. The air brake part to be applied i: 
placed on a pair of tubular rails at the end of the 
lifter furthest from the car. When the air is turned 
on, this end of the lifter is raised sufficiently to 
cause the part to slide to the approximate center of 
the lifting device. The tubular rails at the other end 
of the lifter were placed in a horizontal position by 
the application of the air, and are now used to slide 
the part as far as the edge of the car. The part i: 
transferred the remaining distance to its point of ap- 
plication without having to be lifted, by means of a 
concave-shaped board 114 in. by 12 in. by 50 in. 
the top of which is covered with sheet metal. The 
board rests across the end structural members of the 
hopper car. 

The elevator is constructed of suitable lengths and 
shapes of l-in. extra heavy piping welded together. 
The power is supplied by a single-acting cylinder 6 
in. by 24 in. acting through a linkage constructed of 
ll4-in. pipe. This power assemblage is bolted to 
sections of 14-in. plate to form the base on which 
the elevator is moved to align it properly with the 
car to which the brake equipment is to be applied. 
The union in the air line is fitted with a %4-in. 
choke to throttle the air for the proper rate of lift. 
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The stop cock has a Y$-in. hole drilled through to 
bleed off the cylinder air when in a closed position. 
This permits the elevator to return by gravity to 
loading position when the air brake part is trans- 
ferred to the car. 


Cleaning Axles By 
Flame and Wire Brush 


Despatch Shops, Inc., East Rochester, New York, has 
developed a procedure for cleaning axles prior to 
Magnaflux inspection which can be completed by one 
man in about ten minutes. The cleaning is done by 
а combination of an oxy-acetylene flame and a steel 


Arrangement for cleaning axles by flame and wire 
brush — The dolly-mounted wire brush and heat- 
ing torch are shown in the left foreground, the suc- 
tion blower in the left background and the roll- 
ers on which the axle is mounted in the center 


Close-up of the heating torch, the wire brush 
and the suction blower inlet of the arrangement 
for cleaning axles prior to Magnaflux inspection 
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wire brush. Cleaning an axle requires an average 
consumption of about 6.12 cu. ft. of acetylene and 
the same amount of oxygen. The brush cost amounts 
to about 2 cents per axle. 

The axle is lowered onto the cleaning arrangement 
with a conventional axle sling, each wheel seat rest- 
ing on a pair of rollers. One of the rollers in each 
pair is connected to the equivalent roller in the other 
pair through a common shaft. One set of the rollers 
on the common shaft is motor driven during the 
cleaning operation at a speed of 33 r.p.m. 

As the axle is revolved the dirt is loosened by the 
heat from a seven-flame water-cooled hardening head, 
which was chosen for the purpose because it concen- 
trates the heat and reduces the gas consumption. The 
flame is followed by a steel wire brush at an interval 
of about 16 in. This brush is actually 3 brushes set 
side by side to form a continuous cleaning surface 
about 6 in. wide. The brush has a diameter of 12 in., 
is driven at a speed of 1,200 r.p.m., and lasts for 
about 2,000 axles. 

The feed of the machine is by hand for maximum 
flexibility in handling differences in accumulated 
caked-on foreign matter, grease and dirt. The wire 
brush is mounted on the end of a pivoted arm and 
rests upon the axles by its own weight. By applying 
the brush pressure in this manner the axle contour 
is automatically compensated for. The heating torch 
has a separate adjustment for movement in and out 
so that an approximately constant distance can be 
maintained between the heating head and the axle 
despite the changing contour of the axle. The dolly 
on which the torch and wire brush are carried is 
mounted on a 4-wheel truck. The wheels are grooved 
in the center and ride on an angle mounted on an 
I-beam. 

Dirt dislodged by the wire brush during the clean- 
ing operation is removed by a suction blower driven 
by a 3-hp. motor. The inlet for the blower is at- 
tached to a shield which covers the wire brush and 
extends about 2 in. beyond the brush on each side. 
The dirt is exhausted out the shop through a rubber 
hose to the atmosphere. 


Draft Gear Application 


Removing and applying draft gears is made easier 
and safer at the South Louisville, Ky., shops of the 
Louisville & Nashville through the use of a lifting 
cart constructed by the shops’ forces. The cart is 
wheeled next to a standing draft gear, the handle 
moved to a near vertical position, and a small pro- 
truding l4-in. retaining plate slipped under the 
bottom of the gear. When the handle is lowered, the 
draft gear rides in a horizontal position on the cart 
for movement to the car. It is secured in place by 
a hook on the handle which drops into holding posi- 
tion over the gear. When the draft gear is at the 
car location it is raised into place by a 6-in. air 
cylinder mounted between the wheels and held until 
secured with the tie strap. 
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Cart which simplifies the applica- 
tion or removal of draft gears 


The cart has two 25-in. wheels 23 in. apart. Piping 
from the air cylinder runs to the end of the 6-ft. 
handle where a control valve is located and where 
the air connection is made to the shop air lines. 

The draft gear rests on a plate 34 in. by 7 in. by 
24 in. The protruding and retaining plate is 14 in. 
by 3 in. by 5 in. set perpendicular to the plate on 
which the gear rests. The hook which holds the draft 
gear in place is 18 in. behind the center line of the 
air cylinder and is 34 in. by 115 in. by 151% in. long. 
The main frame is built up with two angles 14 in. by 
1% in. by 115 in. welded to a length of 14-in. plate, 
which is 3 in. high at the handle end and increases 
to 6 in. at the wheel end. The handle for guiding 
the cart is of 114-in. pipe and is 16 in. long. 


Automatic Heating 
For Bending Beams 


Heavy beams used for bolsters in hopper cars get 
30-degree bends in eight minutes by the use of the 
equipment shown in the accompanying photograph. 
Oxyacetylene blowpipes heat an area on both sides 
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along the bottom of the web of the beam. The blow- 
pipes are mounted on Oxweld portable cutting ma- 
chines which start the heating operation at opposite 
ends of the beam to get uniform heating. Tow 
blowpipes are used on each side of the beam so that 
the previously heated area stays in the red heat 
range. Heating takes about six minutes. At the end 
of the short heating period the beam is moved on 
rollers to the bending position where the bottom 
flange is clamped and four pneumatic rams operate 
a device that make the required bends. 

Automatic oxy-acetylene heating has many other 
uses in railroad shop work. Equipment is flexible. 
simple to use, and is equally well suited for many 
bending and forming operations. 


Preventing 
Side Sheet Rust 


One road has practically eliminated serious rust 
damage on the lower part of steel box car and auto- 
mobile car side sheets by cleaning the inside of the 
side sheets at the floor level with a scraper and wire 
brush, after which all dirt, rust and loose scale is 
blown out with air. A flat nozzle is used so that all 
corners and openings between floor ends and side 
sheets will be reached. 

This surface is then given a brush coat of rust 
preventative paint to a point approximately 18 in. 
above floor level. After this coat is thoroughly dry. 
a coat of car cement is applied. 

Cars are prepared for cleaning and painting by 
the removal of bottom lining boards and grain strips 
in order to clear the interior of the side sheets to 
the floor level. 

After cleaning and painting is completed, new 
grain strips are applied. When the lining is re- 
applied, a clearance of 134 in. is left between the 
lining and the floor to permit the grain to run out 
and make future cleaning easier. Previously, lining 
was applied to the floor level and grain would collect 
behind the lining at the floor, get damp, mold and 
thereby rust and corrode the sheets. 


This automatic heating 
setup was used to pro- 
cess 3,000 beams — 
The heating station is 
at the left; the bending 
station at the right 
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SHOPS AND TERMINALS 


Automatic Heating 
For Small Buildings 


One of the effects of the five-day week on the 
Monon was the necessity of providing engine watch- 
men at nights and over the week-end at Bedford, 
Ind., where two Diesel switchers are assigned, one 


The heating boiler and controls and its loca- 
tion in a Diesel locomotive storage house. 
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on a five-day basis and the other on a six-day job. 
The road eliminated much of the expense by con- 
structing a small one-track building for storing the 
two Diesel units and installing automatic heating 
equipment. 

The automatic heating plant consists of a common 
gun-type oil burner which fires an American Radia- 
tor Company's low-pressure type steam boiler which 
supplies steam to a large unit heater. The unit 
heater fan motor is controlled by an aquastat in a 
steam line near the boiler and the oil burner is con- 
trolled by a thermostat operating on air temperature 
in the building. 


Springs Hung by 
High Lift Truck 


A complete set of springs is applied to an eight- 
coupled locomotive at the Wabash, Decatur, Ill., shops 


Attachment for the lift truck table which permits 
the application of locomotive springs even at such 
difficult areas as that behind the link trunnion 
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Applying a locomotive driving spring with a fork lift truck 


in 10 to 15 minutes with maximum safety by means 
of a device applied to a 72-in. lift truck. This device 
slips in two holes near the center of the lifting table 
and rests on the forward end of the table. It is off- 
set to go under the link trunnion and so constructed 
that the attachment can slip under and raise one 
spring at a time and deposit it in place on the 
locomotive. 

A wheeled rack is used in conjunction with this 
method of applying springs and holds an entire set 
of eight. When the springs are removed from a loco- 
motive they are loaded on this rack and sent to the 
spring shop for repair. After repairs have been com- 
pleted the springs are again loaded on the rack and 
sent to the erecting shop for storage. When needed, 
they are lifted one at a time from the rack by the 
truck and applied directly in their proper location on 
the locomotive. 

The device which slips under the springs is com- 
posed of two sections of bar stock 134 in. square with 
the nearest sides set 15 in. apart. A bar of the same 
size also extends from one side to the other at the 
point of the offset. Two feet made by a small offset 
on the end opposite that which holds the spring rest 
in two holes on the truck table. The front end rests 
flat on the cross bar welded to the bottoms of the two 
offset bars. 

The lifting device is of all-welded construction and 
29 in. long from the front end to the point of the 
offset. The bar stock is then bent vertically for a dis- 
tance of 7 in. after which it is bent again to extend 
outward another 12 in. parallel to the 29 in. dimen- 
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sion. The spring rests on and is held from drop- 
ping off by two cleats 1 in. by 1 in. by 134 in. set 
834 in. apart on each of the 12-in. outer sections. 


Side Platform 
For Diesel Repairs 


One means by which the E. J. & E. has adapted its 
former longitudinal steam locomotive back shop at 
Joliet, Ill., to efficient Diesel repair work is by the 
use of an adjustable-height side platform which, 
when not in use, can be quickly dismantled. The 
platform. is sturdy enough to support workmen, mis- 
cellaneous tools, engine parts and a steel work bench. 

The platform is used on one side of the locomo- 
tive only. The inside edge is bolted to the side of the 
locomotive underframe, and the outside edge rests on 
five evenly-spaced scrap 4-in. flues, 6 ft. high. Each 
of the uprights has a series of eight holes 215 in. 
apart for inserting a ló-in. bolt which, through a 
box section of l4-in. plate and angles, supports the 
platform. 

An angle % in. by 6 in. by 6 in. is bolted to a box 
section on the tops of each of the five posts. The 14-in. 
steel floor of the platform is flanged upward on the 
outer edge and is bolted to the bottom and to the side 
of this angle. An angle 14 in. by 2 in. by 2 in. is 
bolted underneath along the two ends of the plat 
form. At the platform edge nearest the locomotive 
there is a 3-in. by 15-in. angle l-in. thick and the 


. platform is bolted, in two locations, to existing holes 


in the locomotive side frame by means of holes in 
this angle. The platform is reinforced lengthwise 
along the bottom center line by an angle 14 in. by 
1% in. by 215 in. which runs the entire length of 
the platform to within two feet of each end. Two sec- 
tions of 14-in. plate bent to an angle are welded 
along the reinforcing angle at intervals to support a 
34-in. round truss bar which is threaded at each end. 


The side platform is supported by five posts along 
the outside edge and by bolting through angles to 
the side of the locomotive underframe on the inside 
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One-Piece Pilot 


The locomotive pilot, illustrated, was made and ap- 
plied at the Bay Shore, Calif., shops of the Southern 
Pacific and is now quite widely used on this railroad 
because of its simplicity, durability and relatively low 
cost of manufacture and maintenance. 

The principal feature of the pilot is a one-piece 
pressed steel nose, formed as shown in the illustra- 
tions. This nose is made of a single piece of 14-in. 
steel, pressed hot in one operation under a Morgan 
300-ton hydraulic press. The bottom half of the die 
is the female section and the top half, attached to the 
press ram, the male. 


One-piece steel pilot nose as pressed 


м 


Weld 


% Plate 


The pilot frame, top, sides and stiffened bottom tie, 
are made of 3-in. angles, suitably welded to the one- 
iece nose and designed for easy bolting to the pilot 
am, as shown. A 12-in. square, flanged, pressed 
foot plate is applied at either side of the pilot. Both 
foot plates and the upper horizontal ledge of the one- 
piece nose are given non-slip surfaces by pressing, 
electric welding or with a diamond-point chisel. 


Piston Ring Tool 


By W. E. Abbott 


Recently we had two Cummins Diesel engines which 
needed pistons and cylinder liners renewed. New 
pistons were delivered without the rings in place so 
that they had to be applied locally. An attempt was 
made to purchase a tool for applying piston rings 
from local automotive supply houses but they did 
not stock the size required for the Cummins engine. 

As we had a total of 60 rings to apply to new 
pistons, it was considered worth while to make a tool 
which would serve for this job and in the future. 

The three pictures show the general details of. 
construction of the tool. It is made from l4.-in. 
sheet iron. 

In illustration No. 1, the tool with a ring partly 
expanded is shown. In No. 2, the tool with ring ex- 
panded is ready to slide down over piston and in 


0 


Non slip surface made 
by electric weld or 
diamond point chisel. 


Material-4 


General arrangement and dimensions of pressed steel pilot 
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Special shop made tool for applying piston rings 


No. 3, the tool with a ring about in position over the 
groove in the piston where the ring is to be placed 
is shown. When the ring is over the proper groove, 
the tool is released and this releases the ring. The 
tool is then expanded and lifted off the piston when 
the ring is free of it. 

The tool can also be used to remove rings from 
pistons when the rings are new, old rings would be 
worn and not worth saving. 


Stencil Holder 
For Metal Signs 
By W. E. Abbott 


The idea of providing a safety sign, for men in en- 
ginehouses, was recently put into effect on an East- 
ern road. These signs, which are 5 in. by 9 in., are 
used by all men who have work to do on a locomo- 
tive. The sign is hung on the throttle in the locomo- 
tive cab and indicates that work is being done on 
that locomotive and that it is not to be moved, nor is 
any valve or device to be opened or closed until it is 
determined that so doing will not endanger the work- 
man whose name appears on the sign. 

To lay out a line on about 125 signs, measure the 
letter spacing for names of 4 to 15 letters and keep 
the letters straight, presented quite a task, much 
more than stamping a part with but a few letters. 

A piece of l-in. by 4-in. by 25-in. flat iron is used 
as the base, two pieces of 14-in. by 114-in. by 22-in. 
flat iron are spaced 14-in. apart and joined together 
with two pieces of 3¢-in. by l-in. flat iron by weld- 
ing. These 3$-in. by l-in. pieces are 9 in. apart at 
the inside edges which is the length of the signs. 

The 24 -іп. by 114-in. by 22-in. pieces иий, ж аз 
above form the holder for the letters. The holder is 
secured to the base by two 14-in. wing screws which 
screw into threaded holes, one near each end of base. 

The holes in the signs, for attaching wire for hang- 
ing, were drilled with a uniform spacing, in lots of 
ten or more. 
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In inserting the sign under the stencil holder, the 
%-їп. wing screws are released sufficiently to allow 
the sign to be inserted under the holder, the holder is 
then moved right or left until the %-in. by l-in. 
pieces welded across top of holder are in line with 
ends of sign after which the 14-in. wing screws are 
tightened down. This holds the sign rigid against the 
base and will not allow it to be pulled out of shape 
when the stamping is done. 

A center line is marked on the holder, the two 3x- 
in. by l-in. cross pieces are threaded for a %¢-in. 
wing screw, two 14-in. by 114-in. by 5-in. flat iron 
pieces are used from right and left ends inside holder 
to hold stamps. They can be held where wanted by 
means of the 3$-in. wing screws after the stamps 
have been set up in the holder for a name. 

In setting up a name, the difficulty of having the 
letter right side up was overcome by painting one 
side of all stamps with red paint. One initial is used 
with the last name. The initial letter is put in posi- 
tion and the space between initial and name is filled 
with an inverted stamp. Where a letter is repeated 
or doubled in a name, inverted stamps are used and 
with a little practice one soon learns to move the re- 
peated letter to the new position in the holder for 
completing the name. 

After the signs are stamped, the corners are 


rounded and any rough edges smoothed off. Тһе 
signs are then painted blue and allowed to dry. When 
dry, thick white paint is rubbed into the letters and 
the surface wiped clean, the resulting signs are shown 
in the two pictures. 
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QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source from which authoritative answer can be secured. 


. Steam Locomotive Practice 


Brake Shoes With Inserts 


Q.—What are the advantages of brake shoes with 
expanded metal inserts as compared to the plain 
ое cast iron shoes for use on locomotives?— 


A.—The chief advantages of the brake shoes with 
expanded metal inserts for locomotive use are: 

1—Greater safety, because when shoes break the 
broken pieces often drop into frogs, switches, under 
the wheels and along the right-of-way. 

2—An improved design of shoe in which the shoe 
body metal is adequately reinforced and bonded to- 
gether throughout. 

3—Breakage of shoes and losses therefrom re- 
duced to a minimum due to bonding of the wearing 
metal which holds the body metal of the shoe intact 
thereby increasing its service life. 

4—Higher coefficient values for corresponding 
brake shoe pressures, regardless of the type of wheel 
used which favorably influences stopping distance. 

5—Greater economy, notwithstanding the higher 
initial cost due to the fact that such shoes not only 
wear longer, but can be worn down to the condemn- 
ing limit with practically no failures from breakage. 


Conversion to Oil 


Q—We are contemplating converting some of our 
freight locomotives having 16,000 gal. 40 ton tenders 
to oil burners. The 10,000 oil tank is to be placed in 
the present tender coal space. What are the require- 
2и for safety appliances in making this conversion? 

.R.B. 


A.—The United States Safety Appliance Standards 
for locomotives does not provide specific rules for the 
application of handrails, grab iron ladders or steps 
to oil tanks placed in the coal space of a locomotive 
tender, however, the general practice is to provide 
equivalent means and safeguards as for passing from 
rear of tender to the cab:— 

(a) Where the rear coal board and coal board lad- 
der above the top of the tank has been removed for 
the application of an oil tank, and when the height of 
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By George M. Davies 


the oil tank is greater than the height of the tank a 
suitable ladder and handhold should be provided 
{гот top of tank cistern to top of oil tank. 

(b) Suitable guardrails should be provided hori- 
zontally along top of oil tank, their location depend- 
ing upon the location of the oil tank filling holes, in 
the same manner as is generally provided on the top 
of the water cistern back of the coal board. 

(c) А suitable ladder and handhold should also be 
provided at the front of the oil tank from top of oil 
tank to the cab deck. 

(d) Ladders and handholds and guardrails should 
conform in detail to those now on the tender to which 
the application is being made. 


Speed Recorder Location 

Q.—To what pair of driving wheels should the drive 
mechanism of the speed recorder be placed —R.E.K. 

A.—The drive mechanism of a speed recorder may 
be connected to take power from any locomotive 
wheel in contact with the rail. Preferably it should 
be applied to the first driver ahead of the firebox on 
the right hand side in such manner that the friction 
wheel tread will run freely on the center of the tire 
tread; thus keeping the length of the flexible shaft 
between the drive: mechanism and the instrument in 
the cab to a minimum. 


Cab Handrails 

О.— hat are the requirements for the use of toe- 
holds and handrails along the side of the cab? —R.F.W. 

A.—It is the general practice to apply toe holds 
or auxiliary runboards below the sides of the cab 
with horizontal handholds above the windows on 
large locomotives where size of boiler and clearance 
limitations do not allow sufficient room for exit 
at front of cab. Auxiliary runboards are not re- 
quired where there are doors on the front of the cab 
and the passageway through cab is unobstructed. 
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Steam Locomotive Boilers 


Is a Brick Arch Necessary? 


Q.—Is a firebrick arch necessary in a locomotive 
boiler? —B.E.K. 

A.—Firebrick arches are aids to the combustion 
process since they prolong the time a particle of fuel, 
or a volume of unburned gas, will remain in a fire- 
box by lengthening out the path of the gas flow. The 
firebrick arch also aids the maintenance of high tem- 
perature in the combustion space by presenting an 
incandescent surface to the fuel and gases. Arches 
are essential in modern locomotive boilers. 


Stress Relieving 


Q.—Why is it necessary to stress relieve a welded 
shell of a locomotive boiler which is always under 
stress due to the working pressure? —M.I.F. 


А.—бїтезз relieving of а welded shell at the time 


of construction is to relieve the stresses set up in the 
metal of an object due to the expansion and contrac- 
tion while being welded. 

Fusion welding of boiler. plate causes a high tem- 
perature to be applied locally in the sheet at the point 
of weld. The molten metal of the weld is surrounded 
by the relatively cold mass of metal in the rest of the 
sheet. The consequent expansion and contraction re- 
sult in the possibility of setting up more or less severe 


By George M. Davies 


stresses in the weld or in the metal adjacent to it. 
Such stresses are referred to as “locked-up stresses.” 
There is no question whatsoever that such stresses do 
exist. How severe they may be and what their distribu- 
tion is have not been positively determined, but in 
many cases, and particularly in vessels of heavy plate 
thickness, steps must be taken to relieve such stresses 
if the vessel is to be safe for use. 


Long Tube Sheet Ferrules 


Q.—W hat is the purpose of applying long ferrules 
in the rear tube sheet, making the ferrule % inch 
longer than the thickness of the tube sheet and ex- 
tending through the sheet on the water side? —R.V.K. 

A.—Ferrules are made 1 in. longer than the 
thickness of the rear tube sheet so that the ferrule 
will protrude on the water side of the sheet in order 
that the ferrule can be enlarged and shouldered on 
the water side against the tube sheet with a sectional 
ferrule expander, thereby obtaining a construction 
that will permit boiler tubes to enter freely without 
dislodging the ferrule. 


Schedule 24RL Air Brakes 


ErEcTRO-PNEUMATIC BRAKE OPERATION 


912-Q.—How does Running and Charging position 
compare with the automatic operation? A.—[Iunning 
and Charging position is identical to the automatic 
operation except that the brake valve handle cannot 
be placed in release position. 


913-Q.—What is the operation for a brake applica- 
tion? A. —The brake valve handle 370 is moved to 
the right, out of Running position into the applica- 
tion zone. 


914-Q.—What results from this movement of the 
brake valve handle? A. —This movement rotates shaft 
257 and engaged selector collar key 253. Thus, cam 
254 is Tote. which moves dog 229, pusher 336, 
and attached lever 333, the ends of which are posi: 
tioned on the inlet valve 315 and exhaust valve 329. 


915-Q.—What does the first movement of the 
cam accomplish? A.—The first movement of the cam 
causes the exhaust valve 329 to close, cutting off the 
exhaust opening to “At”, atmosphere. 


916-Q.—What happens with further movement of 
the brake valve handle to the right? А, — Further 
movement of the brake valve handle to the right 
causes additional movement of the flating lever, now 
fulcrumed on the closed exhaust valve, to open inlet 
valve 315, allowing main reservoir air from passage 
30 to flow into chamber Y and thence to control 
pipe 11. 
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917-Q.—What happens as the air pressure builds up 
in chamber Y? | A. —As the air builds up in chamber 
Y, it acts upon the spring loaded piston 322, which 
forms the exhaust valve seat, and moves the piston 
and exhaust valve 329 to the left against the force 
of regulating spring 321, exhaust remaining closed. 

918-Q.—How does the self lapping unit operate to 
build up pressure in control pipe 11, corresponding to 
the position of the brake valve handle in the applica- 
tion zone? A. —The exhaust end of lever 333 moves 
with the exhaust valve and piston until the regulat- 
ing spring 327 is compressed sufficiently to balance 
the cam pressure on the lever, after which the appli- 
cation end of the lever moves away from the inlet 
valve, which is then closed by spring 316. 

919-Q.—Explain the operation further, as air pres- 
sure is developed in control pipe 11. A.— Air pres- 
sure, as developed in the control pipe by the position- 
ing of the brake valve handle in the application zone. 
builds up and flows to chamber B of the electro- 
pneumatic master controller. 

920-Q.—What takes place as the air builds up in 
this chamber? | A. —Application diaphragm 18 is de- 
flected to the right and thus moves shaft 32 and it: 
control levers 40 and 41. Аз spring 24 is compressed. 
lever 41 first closes release contact (Rel). after 
which spring 23 is compressed and lever 40 closes the 
application contact (Appl.). 

921-Q.—With the release and application contacts 
closed, what happens? A.—The release and applica- 
tion wires are energized. 
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Diesel-Electric Locomotives* 


Q.—W hat is the recommended procedure for check- 
ing crankshaft distortion and how often should it 
be checked? 


A.—Crankshaft distortion and main bearing align- 
ment should be checked at intervals of about six 
months or 50,000 miles. The recommended method of 
measuring distortion involves checking deflection of 
the shaft between the crankshaft cheeks by use of an 
indicator with the shaft positioned first at top-dead- 
center and then at bottom-dead-center. А maximum 
allowance of .003 in. is set up for the difference be- 
tween the top and bottom measurements on engines 
coming from the factory. On reconditioned engines 
this allowance is increased to .005 in. The practice of 
shimming the bedplate to reduce the crankshaft de- 
flection is not recommended. If the crankshaft de- 
flection is excessive the only corrective action is line- 
boring the bedplate. Excessive tightening of the chain 
drive will cause excessive crankshaft deflection. 

Q.—A seven-month-old switcher required new bear- 
ings. Should a deflection test be made after the 
overhaul has been completed? 

A.—Yes, a deflection test should be performed as 
it requires only a few hours. If tolerances are ехсеей- 
ed the bedplate should be line bored. When new main 
bearings are installed the crankshaft should be 
checked for deflection to assure that the bearings have 
been properly applied. 

Q.—W hat is the best method of checking cylinder 
liners for roundness? : 

A.—Most of the wear occurs at the top of the liner. 
The amount of wear should be determined by check- 
ing the cylinder diameter at three or four positions by 
use of an inside micrometer. 

Q.—Does anyone have cylinder liners which have 
become worn at the top of the ring travel? 

A.—Liner wear at the top of the ring travel is 
normal for all engines. The liner should be replaced 
if the shoulder cannot be cleaned up within the re- 
quired limits. 

Q.—Is it recommended to have a liner in that 
condition replated? 

A.—It has been found to be impractical to recon- 
dition a worn lirfer by plating in most instances be- 
cause of the high cost involved in preparing the liner 
for replating. Replacement of the liner will prove 
more satisfactory and economical. 

Q.—Can various size wheels be used under a switch 
engine and what are the allowable limits? 

A.—The allowable variation in wheel size of wheels 
operating on the same truck is 1 in. 

Q.—How would a broken metering valve affect the 
engine speed? 

A.—A broken metering valve will cause the engine 
speed to drop because А overloading due to the oil 
ports in the carbonstat becoming blocked if the meter- 
ing valve fails in that position. In the event that the 
valve fails when the ports are line-in-line, the engine 
will hunt. 


* These questions and answers relating to Baldwin Diesel-electric loco- 
motives were submitted following a talk at the September meeting of the 
Chicago Railroad Diesel Club by Albert Hoefer, Baldwin Locomotive Works, 
on the maintenance and operation of Diesel Engines. 
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Q.—Does the size of the hole in the pipe leading 
from the Buda pump to the nozzle tip make any 
difference when testing 660 to 1,000 hp. nozzle tips? 

A.—There is a difference in the hole diameter be- 
tween the super-charged and normally aspirated en- 
gine. It is important that the correct pipe be employed 
with the nozzle tester for each type of nozzle being 
tested. The supercharged engine has an inside pipe 
diameter of .165 in. and the normally aspirated en- 
gine has a .120-in. inside diameter fuel line. 

Q.—How can external water leaks be corrected? 

A.—On the original VO engine liners a tight fit was 
not used and leaks would result if the head seals were 
not tight. The newer, tight fit, liners eliminate the pos- 
sibility of leaking almost completely. If a leak should 
develop it will be necessary to lap the seat and the 
liner to obtain a water tight fit. 

Q.—How would a broken A2B actuator valve dia- 
phragm affect the engine speed? 

It would produce a maximum pressure at the actu- 
ator thereby preventing top engine speed both with 
or without load. 

Q.—What is the control rack setting in idle, full 
load and shutdown positions? 

A.—On the six cylinder 600 series engine an 814 
to 9 mm. setting is used for idle position for both 
the Bendix and Bosch type equipment. The full load 
setting, however, is different, the Bosch equipment 
having a full load setting of 25 mm. whereas the Ben- 
dix equipment is set at 23 mm. For the shut-down 
setting 4 mm. is used for both the Bendix and Bosch. 

Q.—W hat benefits are obtained through use of 
precision type bearings over use of semi-precision 
bearings? 

A.—Precision main bearings which have been prop- 
erly installed have the advantage of eliminating the 
necessity of adjusting bearing clearances by means of 
shim adjustment thereby insuring a better and simpler 
installation. 

Q.—What is the significance of the 0.5 to 1.5 lb. 
per sq. in. minus pressure in the engine crankcase as 
far as the condition of the engine is concerned? 

A.—A new engine will have a minus crankcase pres- 
sure ranging from 0.5 to 1.5 Ib. per sq. in. As the en- 
gine becomes older this negative pressure will decrease 
and may become slightly positive because of the in- 
creases blowby due to worn piston rings and liner 
wear. 


Q.—What indications will an engine given when 
there are worn pins and linkage between the actuator 
and governor? 


A.—Worn pins and linkage will make it difficult 
for the engine to hold its speed settings and the engine 
will have a tendency to hunt. 

Q.—What is the procedure for storing a Baldwin 
locomotive for a period of 30 to 60 days or longer? 

A.—Complete draining of the locomotive is re- 
quired if it is to be stored outside or in an unheated 
building. The electrical leads to the battery should be 
disconnected to prevent drainage of the batteries. It 
is also advisable to apply a protective coating on all 
engine parts which are subject to deterioration. 
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NEW DEVICES 


Grinders for 
Finishing Car Axles 


Many features of value in grinding medi- 
um to large-sized parts, including rail- 
road car axles, are incorporated in the 
new 14-in. and 16-in. plain grinding ma- 
chines recently introduced by Cincinnati 
Grinders, Inc., Cincinnati 9, Ohio. The 
grinding wheel spindle of the illustrated 
unit runs on Filmatic bearings which 
consist of multiple segments, fixed 
axially but free to rock radially a slight 
amount. 

Lubrication of these bearings is auto- 
matic, with circulating filtered oil. It 
precedes spindle rotation, and initiates 
the starting thereof through a pressure 
switch. Should the lubrication system 
fail, the grinding-wheel drive-motor au- 
tomatically stops. 

The table is traversed by means of a 
rack and pinion and a simple drive 
from the motor. Traverse rates are in- 
finitely variable between 3 and 120 in. 
per min., through a d.c. motor controlled 
electronically from an a.c. power source. 

Its headstock is a dead-spindle, d.c. 
motor-driven unit, having a No 13 
Browne & Sharpe taper hole in the 
spindle. Spindle speeds are rheostat con- 
troled and variable from 40 to 144 
r.p.m. for the 14-in. machine, and 20 
to 72 r.p.m. for the 16-in. unit. Matched 
V-belts and chain transmit power from 
the motor to the face plate. А gravity 
lubricating system at the front of the 
headstock, protects running parts. 

All operating elements are within con- 
venient reach of the operator. Electrical 
control buttons and  rheostats аге 


grouped in a panel which is labeled for 
quick reference. Every unit is adequate- 
ly powered. A 20-hp. motor drives the 
grinding wheel spindle through V-belts. 
The headstock of the 14-in. grinder is 
driven by a 116 hp. motor, and a 2 hp. 
motor for the 16-in. unit. А 1 hp. motor 
drives the table, and Y4 hp. motor is 
incorporated for each of the two lubri- 
cating pumps. . 

Tinning, strip mill, foil, precious metal 
and similar cambered rolls can be 
ground on these machines when equip- 
ped with swivel table type roll camber- 
ing mechanism. This equipment can 
be supplied to the 36, 48 and 72-in. 
length machines. Power-cross feed to 
the wheelhead is also available for roll 
grinding operations or any other work 
which requires frequent and lengthy 
cross-traverse movements. 


Strip-Chart 
Strain Recorder 


A newly developed strip-chart strain re- 
corder for use in stress analysis with 
Baldwin's type SR-4 bonded resistance 
wire strain gages is announced by The 
Baldwin Locomotive Works, Philadelphia 
42, Pa. The recorder is equipped with a 
915.in. wide chart scale, two chart speeds 
of 6 and 180 in. per hour, and has ac- 
commodations for a two-arm and four- 
arm strain bridge. Slowly varying strains 
can be recorded for as long as 10 days 
without changing the chart. 

The illustrated instrument is a special 
adaptation of the Leeds & Northrup 
Speedomax type G, model S recorder 
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with adjustments for strain gage charac- 
teristics, strain ranges, and for the Wheat- 
stone bridge circuit. Basically, the circuit 
is a d.c. potentiometer type for measur- 
ing output of a strain gage bridge. 

А feature of the circuit is the arrange 
ment for directly standardizing the po 
tentiometer range in proportion to the 
voltage supplied to the strain gage bridge. 
The circuit is adjusted by means of з 
two-position bridge supply switch (3 
volts or 6 volts) and by a rheostat cali- 
brated in gage resistance from 50 to 500 
ohms. Microinch ranges of the recorder 
are 1,000, 2,000, 5,000, and 10,000 on the 
6-volt bridge and 2,000, 4,000, 10,000 and 
20,000 on the 3-volt bridge. A zero adjust- 
ment control and range extender switch 
provide approximately plus or minus 15- 
000 microinches per in. movement of the 
balance point with 120-ohm gages. 


Magnetic Controls 
For Crane Operation 


А new system of magnetic control thet 
makes it possible for a crane operato 
to remain seated during all crane oper 
tions has been engineered by the Whit- 
ing Corp., Harvey, Ill. It offers simple 
conversion from drum-type controllers. 
This control system does away with 
bulky, drum-type controllers that ob 
struct the operator’s vision. Master 
switches of the magnetic control occupy 
very little space and give the operator 
full vision in all directions. Furthermore. 
they require only a flick of the finger 
tips, instead of a heavy pull, to operate 
The system is only slightly more ex 
pensive than the drum-type control and 
much less costly than conventional maz 
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netic control. Heavy, over-size, clapper- 
type contactors have been replaced by 
solenoid contactors. Heavy slate panels 
and sheet metal enclosures have been 
eliminated. The solenoid contactors never 
need filing or sanding. Automatic time- 
delay protects the motors but allows 
maximum motor effort. 


Single-Phase 
Capacitor Motors 


An integral-horsepower capacitor motor 
for use wherever power supply demands 
single-phase operation has been announced 
by General Electric's Small and Medium 
Motor Divisions. 

Of cast iron construction, the motor 
presents a smooth, streamlined appear- 
ance. To minimize overall dimensions, ca- 
pacitors are mounted in the base of the 
motor, and there is no conduit box on 
the side. The conduit box has been re- 
placed by a built-in terminal board in- 
side the end shield for easier wiring. 


The motor is compact and lightweight, 
weighing 15 to 20 per cent less than its 
predecessor. It has a totally enclosed 
built-in starting switch to keep foreign 
matter from the contacts, and new cen- 
trifugal mechanism designed for long, de- 
pendable life. 

In ratings from 14 to 5 hp., these high 
torque motors are available in two types: 
type KCS, capacitor-start, and type KCR, 
capacitor-run. These differ only in start- 
ing current, not in output characteristics. 
The Type KCS motor is designed for 
115/230 volts, while the Type KCR mo- 
tor is a single-voltage, 230-volt design. 


Steam Generator 
Spray Nozzle 


The illustration shows enlarged views of 
a new stainless steel atomizing spray 
nozzle used in Vapor-Clarkson steam 
generators, made by the Vapor Heating 
Corporation, Chicago. Stainless steel 
replaces bronze in this nozzle because of 
its ability to withstand high tempera- 
tures without distorting the six com- 
bined air and fuel-oil atomizing holes. 
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After machining and drilling operations, 
the nozzle is flame-hardened to resist 
abrasive wear, followed by lapping, test- 
ing and sealing in individual trans- 
parent containers. 

A projecting head has been added to 
the lower and smaller portion of the 
nozzle below the atomizing holes to pro- 
tect these holes while the nozzle is being 
removed from the holder. This is im- 
portant in that damage to any one of the 
six .040-in. diameter holes will affect 
the output of the steam genuerator. 
From 20 to 55 gal. of fuel oil pass through 
these six holes in an hour when a 4,500 
lb. per hr. steam generator is operating. 
Efficient atomization is accomplished by 
using 70-lb. air pressure in the center 
section of the nozzle and 20- to 90-Ib. 
Íuel oil pressure on the outer holes. The 
air literally slices off tiny drops of oil 
which are broken up and atomized in a 
volume of air sufficient to form an effi- 
cient burning mixture. 


Highly Ductile 
Carbon Cast-Iron 


The Chambersburg Engineering Со, 
Chambersburg, Pa., is now producing 
large and small castings of its new ma- 
terial called Ductile Cecolloy for com- 
ponent parts of many of its products 
and is also marketing the material for 
heavy job-casting. Castings weighing up 
to 40,000 lb. which possess high tensile 
strengths have been produced. 
Basically, the material is a high-car- 
bon cast-iron, treated with magnesium to 
transform the graphite from the normal 
flake to spheroidal form. The metallic 


matrix of the material is essentially 
steel, which can be produced with ap- 
propriate microstructures to give de- 
sired physical properties. It is also sub- 
ject to heat treatment for alteration 
and improvement of the physical prop- 
erties. 

This product can be produced to speci- 
fications within the ranges of the follow- 
ing physical properties as cast: tensile 
strength 60,000 to 80,000 lb. per sq. in.; 
yield strength 40,000 to 60,000 lb. per 
sq. in.; elongation 0 to 15 per cent and 
modulus of elasticity from 22,000,000 
to 25,000,000 Ib. per sq. in. 

Its machinability is equal to cast steel 
and fine finishes are easily attained thus 
resulting in cost savings and increasing 
the wear resistant properties. 


Chain Type 
Electric Hoist 


The illustrated hoist presents several 
new innovations. Its principal distinc- 
tion is that the link chain, over an elec- 
trically driven sheave, protects the load. 
This permits long lifting lengths since 
the wound up chain collects in a metal 
container as the hook rises. 

Lifting speeds up to 41 ft. per min., an 
upper limit stop and a wide pick-up 
angle are additional features of the elec- 
tric hoist introduced by The Yale & 
Towne Mfg. Co., Philadelphia 15, Pa. 

It is available in load capacities of 
500, 1,000 and 1,500 Ib. and will lift loads 
through any height up to 40 ft. The 
single-strand load chain engages six 
pockets of the sheave to move and hold 
heavy loads with minimum chain friction. 

The hoist hook can reach out as far 
as 30 deg. from the vertical to pick up 
loads. This pick-up angle enables an 
appreciable reduction of time and power 
consumed in inching the hook up or 
down for close spotting. 

The limit stops prevent over-travel of 
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the hook when lifting or lowering. They 
operate when the hook reaches prede- 
termined levels and break the electrical 
circuit to return the push-button con- 
troller from either the “up” or "down" 
position to "neutral." 

The hand controller is suspended by 
a lightgauge chain so that neither 
electric cable nor electrical connections 
take the weight of the controller. The 
control box is situated at a level con- 
venient to the operator and the flexible 
control cable carries only switch-energiz- 
ing current, and not load current. 


Resistance 
Welding Control 


Two new, all-electronic, high-speed resis- 
tance welding control equipments, for 
synchronous and non-synchronous opera- 
tion, are available from Westinghouse 
Electric Corporation. The equipments 
have no moving parts in power and con- 
trol circuits except initiation and solenoid 


relays, offering advantages in weld qual- 
ity, welding costs, and ease in which 
welds are produced. 

Basic control panels consist of the 
plug-in Rectox rectifier tube firing panel 
(for non-synchronous units) or a heat- 
control firing panel (for cynchronous 
units). These basic controls include also 
the 3-B sequence weld timer, which con- 
trols squeeze time, weld time, hold time, 
and off time for single impulse spot weld- 
ing. It provides non-synchronous timing 
with repeat and non-repeat control and 
non-beat control. The substitution of a 
precision weld-time panel for a 3-B or 5-B 
sequence weld timer provides synchro- 
nous precision control when the heat con- 
trol panel is used. 

These combinations are sufficient for 
many common resistance welding control 
requirements. However, space is also pro- 
vided for the addition of auxiliary control 
panels to meet specific requirements. 


Walker-Peerless 
Diesel Oil Filter 


A replacement cartridge for Diesel en- 
gine oil filters, made by the Walker 
Manufacturing Company, Racine, Wis., 
and now being sold to the railway field 
by the Peerless Equipment Company, 
332 South Michigan avenue, Chicago, 
embodies a patented Laminar construc- 
tion with many alternate layers of pure 
wood cellulose fibre matrix and disper- 
sion strips, said to remove foreign par- 
ticles down to .2 of a micron. The new 
filtering material and principle are de- 
signed to give exceptionally uniform 
performance, positively avoid chanelling, 
have no affect on active detergents or 
additives and assist in the control of 
moisture and crank case condensation. 

The primary filtering matrix of the 
Walker-Peerless cartridge is a bed of 
fibres, air laid uniformly by special 
process on a continuous thin wood cellu- 
lose fibre sheet which serves as a dis- 
persion strip. А double layer of strips 
on top encloses the matrix which is then 
spirally wound around a center tube and 
covered with a sock brought around the 
ends and locked to the center tube by a 
builtin snap ring construction. 

The center tube, made of heavy-gauge 
steel with a lock seam and thoroughly 
rust proofed, is double wrapped with 
canton flannel as added protection against 
any possible filter medium migration into 
the oil stream. The outside covering of 
the cartridge is a strong, white knitted 
cotton socking material. The extra 
length of filtering material confined in 
the sock gives positive compression end 
seals to prevent by-passing of the oil. 

The construction described is said to 
combine for the first time three essen- 
tial kinds of filtrations: namely, surface, 
depth, and progressive, the first being 
accomplished by the outer dispersion 
strips, the second by the numerous layers 
of spirally-wound basic filtering material 


and the third by the fact that these 
successive layers are progressively more 
compact from the outside to the center 
and hence selectively remove smaller 
and smaller particles as contaminated oil 
passes in to the center tube. 


Dry Chemical 
Fire Extinguisher 


An improved dry-chemical fire extinguish- 
er for combating flammable liquid, gas 
and electrical fires and said to be com- 


pletely watertight has been introduced by 
the Ansul Chemical Co., Marinette, Wis. 
The illustrated unit has 12 new design 
features incorporated into it. Chief among 
these are the nozzle and cartridge receiver. 
Specially designed seals inside the nozzle 
and receiver have made these two vital 
parts water-tight. Of importance is the 
fact that the extinguishers can be re- 
charged at the scene of a fire in a few 
minutes, providing continuing protection. 
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Other important changes in the model B 
extinguisher are new threaded hose con- 
nections, new cartridge guard finger grip 
and a redesigned carrying handle. Per- 
formance has been improved by these en- 
gineering developments and maintenance 
has been simplified. 

For convenience and portability, the ex- 
tinguishers are available in 20 and 30 lb. 
sizes. 


Die Head 
For Valve Seat Rings 


This die head is normally furnished 
without the internal trip when the valve 
seat rings are chucked and faced in re- 
lation to the chuck. The arrangement 
permits setting the stops on the turret 
so as to allow the normal pull off гс- 


tion to trip the die head. These are 
features of the illustrated unit designed 
for an internaltrip type die head for 
threading valve seat rings up to diam- 
eters of 1454-in. and introduced by the 
Landis Machine Co., Waynesboro, Pa. 

For thread sizes larger than 9%g-in. 
diameter, an enlarged closing ring is 
mounted on the head to support the over- 
size chaser holders. Varying thread 
lengths of different valve seat rings can 
be taken care of by the height of the 
oversize holders. 

The chasers used are six per set hav- 
ing a 30 deg. short roughing and finish- 
ing throat. The coarsest pitch recom- 
mended is eight threads per in. The 
chaser holders have a diametrical ad- 
justment of approximately %-in. on the 
larger size. This permits the same chaser 
holders and chasers to be used for dif- 
ferent diameters. 


Heavy Duty 
Engine Lathe 


The line of heavy-duty engine lathes in- 
cluding 12, 14 and 16 in. swing sizes with 
24 spindle speeds, and a 20 in. size with 
32 spindle speeds has been introduced by 
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The R. K. LeBlond Machine Tool Co., 
Cincinnati 8, Ohio. The 14-in. model 
is illustrated. 

These lathes are arranged for higher 
powered motors than previous models: 
the 12- and 14-in. sizes use a 7'4-hp. 
1,800-r.p.m. motor; the 16-in. use a 10- 
or l5-hp. 1,800 r.p.m. motor; and the 
20-in. size utilize a 15- or 20-hp. 1,200- 
r.p.m. motor. 

An enclosed quick change box, auto- 
matically lubricated, has been included in 
the new design. Sixty feed and thread 
changes are obtained through hardened 
alloy steel gears; shafts are supported 
on anti-friction bearings. 

The compensating vee-way principle 
has been retained on the bed which is 
fitted with replaceable hardened and 
ground steel bed ways front and rear. Its 
apron is of one-piece construction with 
positive jaw feed clutch and single lever 
length and cross feed control. The tail- 
stock is the offset thrust-lock type. — . 

The line of heavy-duty engine lathes 
also includes four larger sizes, the 25, 
32, 40 and 50-in. types, all of same basic 
design as the illustrated unit. 


Cleaning Filters for 
Air-Conditioned Coaches 


Self-housed cleaning and coating equip- 
ment for processing filters from air con- 
ditioned coaches has recently been de- 
veloped by the R. C. Mahon Company, 
Detroit, Mich. The cleaning unit, housed 
in an all-weather enclosure with suitable 
windows and doors, contains complete 
equipment for cleaning and oil-coating 
filters. 

The processing is done in two opera- 
tions. In the first operation, the filter is 
dipped into a tank of softening solution. 
It is then placed in a spinning chamber 
and the sliding door is closed. The filter 
rotates under pressure sprays of clean 
water until all dirt is knocked out of it. 
A pipe connection is provided for piping 
waste water to catch basin or sewer. 

The second operation consists of plac- 


ing the filter in the other compartment 
which has a tank where the viscous oil 
for coating the filter is maintained at a 
constant temperature by means of a 
thermostatically controlled electric im- 
mersion heater. The clean filter is dipped 
momentarily in the oil bath, then moved 
to the spinning chamber. The sliding 


Exterior of the Mahon filter- 
cleaning unit and (below) 
lip tanks and spinning equip- 
ment with electric controls 
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door is closed, and a blower started 
which provides a stream of electrically 
heated air to maintain the filter at a 
suitable temperature to insure flowing of 
the oil. The spinner is then started and 
the surplus oil is thrown off, draining 
back into the dip tank. 

The sliding doors are equipped with 
switches to prevent operation of the 
spinners while the doors are open. 


High-Tensile 
Cleaning Hose 


А new type of rubber hose designed espe- 
cially for carrying hot oil and water at 
pressures up to 200 lb. per sq. in. and 
used to clean steam locomotives has been 
announced by the Republic Rubber Divi- 
sion, Lee Rubber & Tire Corp., Youngs- 
town 1, Ohio. 

The product named Engine Cleaner 
Hose, has a Reprene tube amply rein- 
forced by three braids of high tensile 
cord and compounded to resist oil, hot 
water, abrasion and sunlight. Angle of 
braid is controlled to give the hose 
maximum pressure resistance, and each 
braid is separately insulated and pro- 
tected from chafing. In a test installa- 
tion, being used 24 hours a day at pres- 
sures up to 200 lb. as a carrier of hot 
oil and water to clean steam locomotives, 
the hose has been in service more than 
six months. 


Air-Powered 
Portable Mixing Motor 


Designed for a wide range of mixing, 
emulsifying or stirring operations is this 
versatile portable mixing motor, recently 
announced by The Aro Equipment Corp., 
Bryan, Ohio. 

The mixing motor can be quickly 
clamped into position on the edge of a 
tank, drum, barrel, pail or other vessel. 
А swivel clamp permits easy adjustment 
to desired angle. Motors may be selected 
in a choice of five models with speeds of 
500, 1,200, 2,800, 4,500 and 17,000 r.p.m. 
which enables users to select a model 
best suited to the viscosity of the fluid 
to be agitated. 

Unusual features of the tool include: 
fully adjustable mounting clamp; easy 
needle valve adjustment for complete 
speed control; and the motors are posi- 
tively explosion-proof, and chemical 
fumes do not harm the motor. 

The mixers are used for agitating 
solutions in plating tanks, in oil and 
water quench tanks, and in preparing 
drawing compounds. 

The 500 and 1,200 r.p.m. motors are 
6%4-in. long minus valve and weight is 
2 lb. 6 oz. The motor is fully ball-bear- 
ing mounted, in an all-steel housing with 
corrosion-resistant finish. Its air valve 


may be mounted on side or end inlets 
for greatest convenience. 

Mounting clamp is made of special 
aluminum alloy, equal in strength to 
malleable iron, with blue-gray hammered 
metallic finish. It swivels on ball socket, 
permitting angular adjustment of unit 
within 90-deg. arc, and can be rotated 
horizontally a full 360 deg. 

Stirring rods are available in !4 and 
1-іп. diameters, in lengths of 12, 18 and 
24 in. Aluminum propellers furnished in 
left-hand or right-hand pitch, in standard 
sizes of 215, 4% and 8-in. diameter, сап 
be used in pairs or individually on the 
stirring rod. 


Long Bed 
Geared Head Lathe 


Geared head lathes in 20 in. capacity and 
manufactured by the King Machine Tool 
Division of American Steel Foundries, Cin- 
cinnati 29, Ohio, are now being produced 
in extra long. bed lengths. These 20 in. 
lathes, both general purpose and gap 
types, are available in bed lengths up to 
20 ft. They are designed to handle a full 
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range of work, including long, light weight 
pieces ordinarily machined on heavy-duty 
lathes. 

These Sebastian lathes are produced in 
12 and 16 in. capacities as well as 20 in. 
sizes in general purpose, clutch and brake 
and line-shaft drive types. Gap and metric 
screw types are also made in 16 and 20 in. 
sizes. 

The lathes are equipped with 8-speed 
geared head, having Timken tapered bear- 
ings on all headstock shafts and Timken 
bearings on the spindle. Other construc- 
tion features include reverse in apron for 
feeds; knob control handle for apron- 
length feed friction; 54 feed and thread 
changes and 0.0005 in. accuracy at each 
point of alignment. A large number of 
items are furnished as standard equip- 
ment. 


Aluminum-Alloy 
Repair Stands 


The illustrations show two new types of 
aluminum alloy repair stands now being 


Aluminum alloy scaffold used 
in repairing Diesel engines 
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Aluminum platform and steps 
leading to Diesel engine room 


made for railroad use by  Up-Right 
Scaffolds, 1013 Pardee street, Berkeley 
10, Calif. This modern lightweight 
equipment is used to give easy access 
to Diesel locomotives and for overhauling 
engines after removal from the loco- 
motives for major repairs. 

The platforms are mounted on lock- 
ing casters, of Up-Right exclusive pat- 
ented design, which permits rolling each 
structure to the exact location desired 
and then locking it securely in place. 
Movement by hand or foot of the single 
brake lever locks both the wheel action 
and the swivel action of the caster. 
The entire structure is made of heat- 
treated aluminum alloy which is strong 
and only about one-third the weight of 
steel. Structural members are tubular. 
Platforms and steps are made from 
diamond tread plate, welded or riveted to 
the supporting members. Safety railings 
are supplied to provide maximum worker 
security. 

The use of aluminum alloy materials 
for this construction eliminates rust and 
corrosion. It also promotes lightweight 
and easy mobility providing large sav- 
ings in labor costs. Complete informa- 
tion is available from the manufacturer, 
who has factories both in Berkeley, Calif., 
and Teterboro, N. J., with factory-trained 
representatives in all principal cities. 


Fluorescent Color 
Range Extended 


The General Electric's Lamp Department, 
at Nela Park, Cleveland, Ohio, has an- 
nounced the development of fluorescent 
lamps which, for the first time, bring out 
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the full beauty of all colors, and are 
complimentary to people's complexions. 
They have been made possible by the de- 
velopment of a special fluorescent pow- 
der, designated the DR phosphor. 

Named “de luxe cool white" and “de 
luxe warm white,” the two new lamps 
have an inner coating of the DR phos- 
phor, composed of a double-activated cal- 
cium phosphate. 

The new line of G.E. fluorescent lamps 
for general lighting purposes consists of 
Íour lamps, two of which provide a cool 
atmosphere, and two a warm atmosphere. 
The new lamps are the "standard cool 
white" and “de luxe cool white," and 
“standard warm white" and “de luxe 
warm white." It is the "de luxe" lamps 
which contain the DR phosphor. Thus 
the present “4500 white" lamp becomes 
known as the "standard cool white" lamp 
in the new line, and the “warm tint" be- 
comes the "standard warm white." 

This phosphor development enables the 
manufacturer to simplify for the con- 
sumer his task of selecting the proper 
fluorescent lamps to fill his lighting re- 
quirements. First he decides whether he 
wants a warm or cool atmosphere. Then 
he determines which is more important to 
him, best color rendition or maximum 
light. 


Engine-Driven, 
200-Amp. Welder 


An engine-driven arc welding machine 
known as the 200-amp. Hornet Special 
has been announced as the most recent 
addition to the line of arc welders made 
by Air Reduction Sales Co., New York. 
The machine combines the manufactur- 
ers 36A generator with a 4cylinder, 
3l-hp., air-cooled Wisconsin engine. 

The generator has a welding range 
from 40 amp. at 20 volts to 250 amp. at 
40 volts. 

'The generator is built as a two-bearing 
unit. Double shields keep bearings dirt- 
free and hold grease in. The control wheel 


p 


mounted on the panel shows accurate 
current markings—readily obtained by 
setting the pointer located in the center 
of the wheel. This hand wheel has five 
positions, with ample overlap to insure 
fine settings from minimum to maximum 
output of the machine. The need for 
meters is eliminated. 

The generator is self-excited with ex- 
citation of the main field supplied by an 
auxiliary brush. This insures rapid re- 
covery voltage over short circuit. Weld- 
ing terminals are readily accessible with 
ample space between them to prevent ac- 
cidental shorting of welding cable lugs. 

The air-cooled engine has magneto ig- 
nition with impulse starting. Hand crank- 
ing eliminates battery maintenance. 

The complete unit is 58% in. long, 
25% in. wide, and 47 in. high. It weighs 
825 lb. It is equipped with a full-length 
drip-proof canopy. A lifting eye is pro- 
vided on top. Two-wheel, trailer-type run- 
ning gear, with 4-ply pneumatic tires and 
a 38 in. long drawbar, is available as 
optional equipment. 


Hydraulic 
Pulling Equipment 


Hydraulic equipment with both pushing 
and pulling action for applying and re- 
moving freight car, Diesel and steam 1о- 
comotive parts, is available from Temple- 
ton, Kenly and Company, Chicago 44. The 
product is trade-named the Simplex-Jenny 
and is manufactured in capacities of 30, 
60, 80 and 100 tons. The weights are 36 
lb. for the small model, 96 lb. for the 60- 
ton model and 78 1b. for the 80- and 100- 
ton models. The travel is 3!4 in. for all 
models but the 60-ton size, which has a 
6-in. travel. 

The Simplex-Jenny features a patented 
center-hole power principal to eliminate 
torque. Ап attachment known as the Tru- 
Pul is used to extend the straight line pull 
of the ram. This accessory has a capacity 
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Set-up for pulling 
traction motor pinions 


Removing cylinder liners 
with the Simplex-Jenny 


of 30 ton, a travel of 4 in. and a weight of 
14 1b. 

Among the typical railroad shop jobs 
which: can be performed with this tool is 
the application or removal of traction mo- 
tor pinions. On threaded pinions the pull 
rod screws into the pinion threads; split 
collars are used for unthreaded pinions. 
The 60-ton model is applicable to such 
jobs as installing roller bearings on steam 
locomotive crank pins. 

Lighter jobs are performed with the 30- 
ton jack. This model can handle such jobs 
as pulling or inserting Diesel cylinder 
liners and valve stem guide bushings, col- 
lapsing draft gear springs and radial buff- 
er springs. 


Coolant Heater for 
Diesel Locomotives 


An oil-burning heater for maintaining 
Diesel-engine cooling water temperatures 
between 80 and 100 deg. F. when the 
locomotive is parked, has been announced 
by Anchor Post Products, Inc. 6500 
Eastern avenue, Baltimore, Md. 

The heater, which operates from a 64- 
volt d.c. power source, is a completely 
automatic, self-contained hot water heat- 
ing unit. The output of the heater is 
approximately 75,000 B.t.u. per hour. It 
is a complete package and includes all 
controls, water jacket, heat exchanger, 
firing head, motors, blowers and pumps. 


The heat exchanger is a modified 
Scotch type marine boiler, employing a 
5-in. primary combustion pass with six- 
teen one-in. secondary tubes. The pri- 
mary 5-in. pass fires into a breeching, 
from which the combustion gases move 
back through the sixteen tubes to the 
exhaust header and then to the exhaust 
pipe. Water completely surrounds the 
primary tube, the sixteen secondary tubes 
and the breeching. 

Combustion is by means of a modified 
pressure type oil burner. This consists 
of a standard oil burner nozzle, with oil 
being supplied at 80 lb. pressure. Ignition 
is accomplished by means of two igni- 
tion electrodes which are placed above 
the oil spray. Air is rotated and regu- 
lated by means of a spiral and an air 
regulator device. 

The electric motor on the heaters 
drives a blower wheel, a pump, and a 
set of automotive type breaker points. 
The blower wheel supplies the air for 
combustion and the fuel pump supplies 
fuel at 80 Ib. per sq. in. The heater fuel 
pump is a gear type pump which will 
pull approximately 10 in. of mercury 
vacuum for lifting purposes. The ignition 
system consists of a heavy duty coil, 
breaker points and condenser. The coil 
supplies ignition only for starting, and 
is then cut off. The coil supplies 5 mil- 
liamperes at 18,000 volts for ignition. 

The control box on the heater contains 
all the relays which control the operat- 
ing sequence. А safety switch is also pro- 
vided which will shut the heater off in 
the event of a combustion failure. A 
high temperature limit is supplied in 
the event the heater overheats, due to 
lack of circulation. A low water cut-off 
also is provided, which will shut the 
heater down in the event of low water 
in the heat exchanger. 

An aquastat, normally installed at the 
coldest point in the engine, controls the 
heater's On and Off operation. An electric 
motor-driven circulator circulates the 
water through the engine and the heater, 
insuring that all parts of the water sys- 
tem are kept warm. 

The total weight of the heater is ap- 
proximately 130 lb. The current drain 


of the heater, at 64 volts d.c., is 1.9 amp. 
running with the circulator. The starting 
current of 6.8 amp. is maintained for a 
matter of only about 10 seconds on each 
start. The units are also available for 
operation on 12, 24, 32 and 110 volts d.c. 
and 110 volts a.c. 


Remote Control for 
Welders 


A stop-start switch mounted on a stand, 
called the Electro-Mizer, is being made 
by Hobart Brothers Company, Troy, 
Ohio. 

The weight of an electrode holder, 
when hung on either of two projecting 
arms, breaks the circuit and shuts off 
the welding machine. When the elec- 
trode holder is again picked up, the 
switch automatically restarts the arc 
welding machine. Thus, the machine 
only runs when welding is being done. 
It can be connected to any motor-gen- 
erator welder equipped for pushbutton 
starting. 

In addition to the electrode holder and 
switch, the device provides a convenient 
place for a remote-control rheostat, elec- 
trodes, chipping hammer, wire brush, etc. 
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Radiant Heating 
Of Railroad Cars 


THE "project engineer of heating and 
air conditioning, Research & Develop- 
ment Department, Pullman-Standard Car 
Manufacturing Company" referred to in 
the footnote to the article on Radiant 
Heating of Railroad Cars beginning on 
page 123 of the March, 1950, issue is 
Dr. M. L. Ghai. 


1949 Freight Train Performance 


A NEW high record in operating effi- 
ciency, as reflected in freight-train per- 
formance, was attained by American rail- 
roads in 1949, according to William T. 
Faricy, president of the Association of 
American Railroads. Mr. Faricy cited 
complete reports for last year which 
showed that more tons of freight were 
moved more miles per train-hour than 
ever before, and that the number of cars 
per train and the average speed also were 
greater than ever before. 

Tons of freight moved one mile for 
each hour of freight-train operation aver- 
aged 19,023 ton-miles in 1949, compared 
with the previous high of 18,779 ton- 
miles in 1948, and 10,580 in 1929. The 
performance in 1949 was greater by 8 per 
cent than the wartime record of 17,623 
ton-miles per hour in 1944. 

The average freight train moved 56.8 
cars in 1949, compared with 54.5 cars in 
1948 and 53 cars in 1944. Freight trains 
on the average moved more than 4 per 
cent faster in 1949 than in 1948, and 
nearly 8 per cent faster than in 1944. 

"This new high record in freight train 
operating efficiency took place despite a 
lower volume of traffic in 1949 due, in 
part, to a reduction in coal shipments," 
Mr. Faricy pointed out. He added: “It 
was made possible, however, because of 
improved operating methods, larger and 
more efficient locomotives, better freight 
cars and improved signalling and other 
devices. 


Start Research Program to 
Extend RR Electrification 


Four major industrial groups have 
started a jointly financed co-operative 
research -and development program 
aimed at greater application of railroad 
electrification. The groups include rail- 
roads, electric equipment manufacturers, 
coal interests and the electric light and 
power industry. The administrative 
sponsor of the program is the Edison 
Electric Institute, ‘and supervision will 
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be conducted by the recently appointed 
Joint Committee on Railroad Electrifica- 
tion. 

The first phase of the program is a 
technical and economic investigation to 
be made by the Battelle Memorial In- 
stitute, Columbus, Ohio. Areas of re- 
search are problems of power supply, 
including overhead lines and substations, 
locomotives, signal systems and electric 
control. During the year, Battelle will 


attempt to develop ideas and recom- 
mendations to make the extension of 


railroad electrification still more eco- 
nemically. feasible and competitively 
attractive. The results of this technical 


and economic study will then determine 
the practicability of a full scale research 
and development program to provide im- 
proved methods, facilities and equip- 
ment necessary for much greater railroad 
electrification. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE MARCH ISSUE 


DIESEL-ELECTRIC LOCOMOTIVES 


No. of Horse- М 
Road units power Service Builder 
Chicago & North Western............. 30A"! 1,500 Freight............ Electro-Motive 
^ 4"A" 2,250 Electro-Motive 
5! 1,600 Road switch Fairbanks, Morse 
21 1,200 witchi: Fairbanks, Morse 
з! 1,600 Road switch . American 
10! 1,000 witching . American Loco. 
Cincinnati Union Terminal............ 2 190 Switching......... Lima-Hamilton 
a bigs ojus E eit eee PvE POE CDU qe 22 1,500 Road switch. ...... American - 
Gen.-Eleo 
2 1,500 Road switch....... Baldwin 
23 1,500 Road switch....... Electro-Motive 
1 1,000 Yard тон BOIS Electro-Motive 
Union Pacific. ....................... 10 2,250 Passenger......... Electro-Motive 
25 1,200 "Terminal Switch... . Electro-Motive 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
END. Burlington & Quincy......... 500 = 50-ton Бох................. Co. Sh 
Toledo & Ironton............. 250 50-ton Бох................. Greenville Steel Car 
сег obile & Ohio.................. 100 10-ton'covered hoppers...... American Car & Fdry. 
Lehigh Vallis anaa etre аа-аа 1005! — 70-ton covered hoppers...... Bethlehem Steel 
50 70-ton Паќ................. Co. Shops 
Ly ames St. Paul & Sault Ste. Marie. 756 70-tonfhopper.............. Co. Shops 
Missouri-Kansas-Texas 5007  50-ton ... American Car & Fdry. 
Missouri Pacific....... .Co. Shops 
New York Central.................... Iman-Standard 


Norfolk & Мезќегп................... Co. Shops 
Northern Расїбс..................... Co. Shops 
Co. Shops 

Seaboard Air Line.................... 300 70-ton phosphor hopper. ... . an-Standard 
Western Fruit Express. ............... 50 10-ton refrig................ Co. Shops 
Wilson Car [іпез..................... 100! . 40-ton refrig................ Co. Shops 

FREIGHT-CAR INQUIRIES 
Lehigh Valley.............. 500, 1,000 or 1,500 55-ton box. у.е sex iva Veces наи RU tele 

PASSENGER-CAR ORDERS 

Road No. of cars Type of car Builder 

Chica & North Western. ............ 3u Rail Diesel................ Budd 


ivery scheduled to begin in April. Three of the Alco 1,600-h toad evitohen ero зо be equipped 
with heating boilers for use in passenger as well as freight service. Fhe C hicago, St. Paul, Minneapolis 
& Omaha, the North Western's subsidiary, will receive 6 1,500-hp. freight *A" units from Electro- 
Motive and 1 1,600-hp. road-switcher from Fairbanks, Morse. 

3 Delivery to begin within tres months. 

3 Delivery to begin in Augus 

4 For the Colorado & Cep aet and the Fort Worth & Denver City. These are in addition to the 
1, ,400 box and 800 hopper cars reported in the February issue, the orders for which have now been con- 

rm 

5 To be equipped with cight roof hatches. 

* Twenty-five for the Wisconsin Central. 

7 То cost about $2,500,000. For delivery during the second quarter of 1950. 

$ For use on the Missouri-Illinois. 

8 For use on the Missouri-Tllinois. 

9 The cars to be built in Despatch Shops are for the Pittsburgh & Lake Erie. Deliveries scheduled to 
begin in May and to be completed byi йе end of the year. 

19 Delivery scheduled for February, 1951. 

11 Two of the units will be the 90-passenger RDC-1;the third, designated RDC-2, has ма варса врасе 


for 71 passen and a 17-ft. ba compartment. The cars, scheduled for A ril deli ivery, wi 
operated i in suburban тусе witht hin the Chic Chicago area. The pilot model of the RDC was tested in trial 
revenue service on the C. & recently, and is now being operated in test runs on the Chicago & 


Eastern Illinois. R. L. Williams, president of the C.&N.W., sai the new cars, which cost a total of 
$415,000, will be operated in trains of 2 or 3 units in periods of off-peak traffic. 
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The committee, representing the 
sponsor and supervisors, which will work 
directly with Battelle Institute, consists 
of F. McQuillin, West Penn Power Com- 
pany, Pittsburgh, Pa., chairman; J. C. 
Fox, Virginian, Norfolk, Va.; J. Stair, Jr., 
Pennsylvania, Philadelphia, Pa.; T. F. 
Perkinson, General Electric Company, 
Schenectady, N. Y.; Charles Kerr, Jr., 
Westinghouse Electric Corporation, East 
Pittsburgh; L. W. Birch, Ohio Brass 
Company, Mansfield, Ohio, and E. C. 


H. B. Oatley, 
Boiler Code Chairman, Honored 


Henry B. Oat ey, chairman of the 
A.S.M.E. Boiler Code Committee and re- 
tired vice-president of the Superheater 
Company, was honored with the degree 
of Doctor of Engineering by Stevens In- 
stitute of Technology on February 8. 

An alumnus of the University of Ver- 
mont, Mr. Oatley spent his first ten years 
following graduation as a test engineer 


which he served successively as mechan- 
ical engineer, chief engineer, and vice- 
president in charge of engineering. Sub. 
sequent to retirement as vice-president he 
became consulting engineer. 

During these forty years he presented 
many technical papers before various 


with the American Locomotive Company 


Payne, Pittsburgh Consolidation Coal 
and then joined the Superheater Company 


Company, Pittsburgh. 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Енкїснт Service (Data rrom I.C.C. M-211 лмо M-240) 


Eleven months ended 


Month of November with November 


Item No. 1949 1948 1949 1948 


3 Road locomotive miles (000) (M-211): 

3-05 "Total; віват, а RTD bre Sse 29,566 42,764 
3-06 Total, Diesel-electric.................0000005 14,398 10,253 
3-07 Total; electrit. с оа оода AAS 756 945 8,733 10,720 


361,164 


3-04 Total, locomotive-miles..................... 44,722 53,963 507,818 606,416 

4 Car-miles (000,000) (М-211): 

4-03 Loaded, total.... 1,466 1,710 16,419 19,038 

4-06 Empty, total.... 812 909 9,285 9,865 H. B. Oatley 

6 Gross ton-miles-cars, contents and cabooses 

(000, 000) (M-211): 

6-01 Total in coal-burning steam locomotive trains. 15,847 61,853 566,323 194,945 A : PA d Iroad -clüb 
6-02 "Total in oil-burning steam locomotive trains. 13,816 19,487 163,594 231,016 engineering societies and railroad clubs, 
6-03 Total in Diesel-electric locomotive trains. ..... 40,178 29,920 393,604 276.259 and has been responsible for numerou: 
6-04 Total in electric locomotive trains............ 2,029 2,471 23,443 26,831 . а Јан h | 
6-06 Тоха] іп ај ігајпв.......................... 101,886 119,738 1,117,092 1,329,128 inventions relating to superheaters anc 
10 Avereges por train-mile (excluding light trains) other devices for locomotive use. 

10-01 Locomotive-miles (principal and helper) ...... 1.05 1.06 1.05 1.07 Long active in the A.S.M.E., of which 
10-02 Loaded freight саг-тййез..................... 36.7 36.00 36.30 35.90 he is a Fellow, Mr. Oatley has for some 


10-03 Empty freight car-miles................. 
10-04 Total freight car-miles (excluding caboose) : 2 ; 
10-05 Gross ton-miles (excluding locomotive and tender) 2,550 2,523 2,537 2,504 


years headed up the Boiler Code Com- 


mittee. 
10-06 Net ton:miles.. 5.2 neces sire racc Ig ns 1.152 1.183 1.141 1,181 
12 Net ton-miles per loaded car-mile (M-211)....... 31.40 32.80 31.40 32.90 
13 Car-mile ratios (M-211): 
13-03 Per cent loaded of total freight car-miles. ..... 64.10 65.30 63.90 65.90 Annual Report 
14 Avera per train hour 
ro geo ocio ес M 16.90 16.50 16.90 16.10 Bureau of Safety 
14-02 Gross ton-miles (excluding Lap ress and tender) 42,558 41,080 42,374 39.893 р м 
14 Car-miles per freight car day (M-240) THE annual report of Director S. N. 
14-01 Berviotable 2.260003. Ter hri va HUE 42.20 46.60 41.90 46.30 i Ў 
па ион ee auch sated 39/30 44.60 39.40 4130 Mills of the Interstate Commerce Com 
15 Average net ton-miles рес freight rdg (М- 210); 794 957 791 960 mission’s Bureau of Safety for the fiscal 
17 er cent of home cars of total freight cars on the Я 
fine (MEZO еа лыс к ts lave 45.40 — 39.50 — 50.00 37.90 Year ended June 30, 1949, sets forth 
in the usual form the results of inspec- 
Passencer Service (Data rrom LC.C. M-213) tion of safety-appliance equipment on 
3 Road net nine miles (000): railroads, together with information on 
3-05 12,067 17,911 169,823 214,764 Н i 
3-06 13:380 11173 139200 116484 hours of service of railroad employees, 
3-07 1,569 1,737 18,111 19.613 installation and inspection of signal sys 
: Passengor-train car-miles (000): 27,016 50,840 327,248 350,935 tems, interlocking and automatic train- 
4-08 Total i in all locomotive-propelled trains........ 261,018 288,503 3,072,228 3,268,327 stop and train-control devices, investi- 
4-09 ‘otal in coal-burning steam locomotive trains. . 62,862 99,84 888.673 1,178,208 H H i 10- 
4-10 Total in oil-burning steam locomotive trains. 37,966 47,011 479,619 590,796 gation of accidents, Prosecutions for vio 
4-11 _ Total in Diesel-electric locomotive trains.. ... 142.697 122,332 1,505,499 1,285,710 lations of railroad safety laws and other 
12 Total car-miles per train-miles................. 9.38 9.18 9.19 9.16 activities of the bureau. 
p EE 79. 
Үлар Service (Data From Т.С.С. M-215) ж Ai кал темеу, 1,072, 
1 Freight yard switching locomotive-hours (000): Telght cars, ы passenger trai 
1-01 Steam, coal- burning 1,365 2,404 19,305 28,524 cars and 12,044 locomotives were in- 
1-02 team, ойї-Бигтїп.......................... 256 375 3,021 4,282 ji 72.504 
1-03 РїевеКеїесйсї................... 2,085 1284 20785 18200 5ресіей, as compared with 1,0725 
1:06; «s Total: i Е SUD P SEIS 3:731 4,592 44128 51,303 freight cars, 23,870 passenger-train cars 
2 Passenger yard switching hours (000): s 2 
2-01 б$їеат,сов1-Бһигийп ........................ 70 116 oss 135з 5nd 11,748 locomotives in fiscal 1948. Of 
2-02 ${еат,ой-Ъигийп&.......................... 13 18 168 221 the 1949 total, 3.21 per cent of the 
206 Tomb ISL р M9 2298 XQ freight cars, 328 рег cent of the pas 
3 Hours per yard locomotive-day: А а senger-train cars and 4.12 per cent of 
3-01 UE Loon se STR Aer miS AZ TS Ap 1.20 10.30 8.10 10.50 iv e 
3-02 Diesel-eleciric. . 16:00 — 18:50 17:10 18:39 the locomotives were found to be de 
3-05 Servicenble oa су T860 1220 13.30 1410 fective, as compared to the respective 
3-06 АП locomotives (serviceable, unserviceable an 
Кужат заараны кисре ЫИ ыны ext 10.80 — 12.50 1110 12,50 1948 figures of 3.69 per cent, 4.13 per 
4 Yard and train-switching locomotive-miles per 100 cent and 4.66 per cent. 
loaded freight car-miles................... 1.78 1.86 1.86 1.87 Air brakes tested on 2,687 trains (con- 
5 Yard and train-switching locomotive-miles per 100 е , 0. 
passenger train car-miles (with locomotives). . 0.80 0.77 0.77 0.76 sisting of 119,369 cars) prepared for de- 


parture from terminals were found opera- 


! Excludes B and training A units. й 
Moers s аегына tive on 119,193 cars, or 99.9 per cent. 
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That is why so many railroads with rapid 
dieselization programs choose General Motors 
locomotives ahead of all others. 


GENERAL | OTORS 


LOCOLIEOTIVES 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 


This percentage was attained, however, 
after 2,102 cars having defective brakes 
had been set out and repairs had been 
made to brakes on 1,580 cars remaining 
in the trains. Similar tests on 1,427 
trains arriving at terminals with 77,307 
cars showed that air brakes were oper- 
ative on 97.7 per cent of the cars and 
that an average of approximately 1.2 


cars per train were not controlled by 
power brakes. 

According to the report, 728 report- 
ing railroads and private car lines, which 
collectively own 2,199,216 freight cars, 
have equipped 1,845,518 such cars with 
power brakes which comply with specifi- 
cations set out in the commission's Sep- 
tember 21, 1945, order, as amended Au- 


SUPPLY TRADE NOTES 


WaucH Equipment CoMPANY.—The 
Waugh Equipment Company has ac- 
quired control of the O. C. Duryea Cor- 
poration, manufacturers of the Duryea 
cushion underframe, with the intent to 
merge Duryea with the Hulson Company 
and operate it as a division thereof. 
When the merger is effected, V. К. Weiss, 
now president of the Duryea corpora- 
tion, will be elected a director of the 
Hulson Company. Existing engineering 
and service facilities of Duryea will be 
continued and augmented by those of 
Hulson. 

* 

Sprinc PackinG Corporation.—Carl 
R. Moline has been appointed chief engi- 
neer of improvement of present products 
and development of new products for the 
Spring Packing Corporation, Chicago. 

Mr. Moline was formerly manager of 
the field research branch for Pullman- 
Standard Car Manufacturing Company. 

Mr. Moline, a graduate of the Uni- 
versity of Iowa (1933) with a degree in 
mechanical engineering, spent four years 
with the Sheaffer Pen Company, and two 


Carl R. Moline 


years with the Ajax Hand Brake Com- 
pany as field engineer on installation and 
maintenance of hand brake equipment on 
all types of freight cars. Later, as chief 
engineer for the Allied Railway Equip- 
ment Company he became co-inventor of 


gust 27, 1948, and October 10, 1949. As 
of June 30, 1949, 85.9 per cent of railroad- 
owned cars, but only 69.8 per cent of 
cars owned by private car lines, were 
equipped. In the matter of geared hand 
brakes, the report noted that the A. A. R. 
has issued certificates of approval for 25 
types—14 vertical wheel types, 8 hori- 
zontal wheel types, and 3 lever types. 


many parts of trucks used in high speed 
freight and passenger service. Mr. Moline 
joined Pullman-Standard in 1946 to aid in 
the development of a research division for 
designing new cars and improving roll- 
ing equipment, both freight and pas 
senger. He was subsequently appointed 
manager of the field research branch. 


Н. K. Porter Company.—John L. 
McGara has been appointed general 
manager, Pittsburgh district operations 
of the H. K. Porter Company, Pittsburgh, 
Pa. Mr. McGara is to have charge of 


J. L. McGara 


sales and operations of the three Porter 
plants in the Pittsburgh district; the 
Porter plant at Forty-ninth street in 
Lawrenceville (Pittsburgh) where loco- 
motives, Quimby pumps and the Porter 
line of mixing and blending equipment 
are manufactured; and the two plants 
of the American-Fort Pitt spring division 
at Fifty-sixth street in Lawrenceville and 
at McKees Rocks, Pa. 

* 


MANGANESE STEEL Force CoMPANY.— 


A machine for testing railroad car journal-box-bearing lubricants developed by 
the Texas Company—The machine, located at the company's Beacon, М. Y., 
laboratories, weighs seven tons—lIt simulates actual operating conditions for rail- 
way car bearings at speeds up to more than 100 m.p.h. and will handle both plain 
and roller bearings—Combined vertical loads of 50,000 Ib. and axial loads of 
15,000 Ib. can be applied on each of two test journal bearings, one located on 
each end of the machine—All loading is accomplished hydraulically, and each 
of the two test bearings can be loaded independently. 


Edward W. Kavanagh, formerly sales 
manager of the Ulster Iron Works, ha: 
joined the Manganese Steel Forge Com- 

pany, Philadelphia, Pa., where he will be 

in charge of sales, service and research | 
of the railway division, southern region, 

with headquarters at Norfolk, Va. 
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Texaco Diesel 

lubricants and service 

are available through- 
out all 48 States. 


sh 


Assure both with 
TEXACO 
DIESELTEX HD 


A a ate x 


RAILROADS PREF ER TEXACO 


S Id Diesel locomotives in the U.S. are 
ated with Texaco than with any other brand. 


More 
lubric 


St. Louis Southwestern Railway s Diesel Locomotive — one of many lubricated with Texaco. 


operating and maintaining railroad Diesel locomotives is 
bound to come down when you use a lubricating oil that keeps 
engines clean. Use Texaco Dieseltex HD and assure cleaner top decks 
... absence of harmful carbon, gum and varnish. . . reduction in wear. 

Texaco Dieseltex HD is made from an exclusive formula. It is 
detergent and dispersive, with a special heavy-duty additive that 
assures maximum resistance to oxidation and sludge formation. 

On road after road, Texaco Dieseltex HD has amply demonstrated 
its ability to meet the most severe conditions of operating service 
... assuring better performance, greater mileage between overhauls. 
In addition, Texaco Dieseltex HD conforms to the rigid requirements 
of leading Diesel locomotive builders. 

'Texaco Diesel lubricants and service are available in all 48 States. 
A call to the nearest Railway Sales Department office listed below will 
bring a Texaco representative with full information. Or write: 

The Texas Company, Railway Sales Department, 135 East 42nd 
Street, New York 17, New York. 
NEW YORK * 

ST. PAUL * 


CHICAGO 
ST. LOUIS * ATLANTA 


cO 


SAN FRANCISCO * 


ОУ 


TUNE IN... TEXACO STAR THEATER presents MILTON BERLE on television every Tuesday night. Consult your local newspaper for time and station. 
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Wuitinc Corporation.—The Whiting 
Corporation, Harvey, Ill, has moved its 
Philadelphia (Pa.) district sales office 
from Broad Street Station building to 9 
Rittenhouse place, Ardmore, Pa. G. M. 
Dennis continues as district manager. 


Elmore C. Brown 


The corporation has opened its own dis- 
trict sales office in the M & M building, 
Houston, Tex.  Elmore C. Brown has 
been appointed district manager for the 
Houston territory, to handle the sale of 
Whiting foundry equipment, cranes and 
railroad equipment, and the Swenson 
line of evaporators, spray dryers and 
chemical plant equipment. 

Mr. Brown, a graduate of the Uni- 
versity of Michigan (1933) with a B. S. 
degree in engineering, has been asso- 
ciated with Whiting for more than ten 
years. For the past five years he has 
been a sales engineer in the Chicago dis- 
trict office. 

The Whiting Corporation has ap- 
pointed the following companies as dis- 
tributors of electric hoists: Wisner, Inc., 
Rockford, Ill.; Neff Equipment Company, 
Toledo, Ohio; Stone Supply Company, 
Houston, Tex.; and Barton Sales Com- 
pany, Fort Wayne, Ind. Barton has also 
been appointed as a distributor for Whit- 
ings Trambeam overhead crane and 
monorail systems. 

* 


WESTINGHOUSE ELECTRIC CORPORATION. 
—John E. Payne has been appointed 
manager of the Westinghouse Electric 
Corporation’s Central district, with com- 
plete supervision of the company’s busi- 
ness in the Pittsburgh, Pa., Cleveland, 
Ohio, Cincinnati and Detroit, Mich., 
areas. Mr. Payne’s headquarters will be 
in Pittsburgh. 

* 


CanNEGIE-ILLINOIS STEEL CORPORATION. 
—J. Donald Rollins, planning engineer 
of the Carnegie-Illinois Steel Corporation 
(United States Steel Corporation subsid- 
iary), with headquarters at Pittsburgh, 
Pa. has been appointed assistant chief 
engineer at Pittsburgh. Norman C. 


Michels, assistant to the president of 
a clay products company since 1947, re- 
turns to Carnegie-Illinois to succeed Mr. 
Rollins. Mr. Michels was formerly a spe- 
cial engineer in the corporations general 
offices. John H. Elliott, general super- 
intendent of the company's Irvin works, 
near Dravosburg, Pa., has been promoted 
to assistant general manager of opera- 
tions. Succeeding Mr. Elliott is Arno L. 
Billeter, assistant general superintendent 
at the Irvin works. Richard W. Clay- 
poole has been appointed assistant man- 
ager of sales, railroad materials and com- 
mercial forgings division of Carnegie- 
Illinois Steel Corporation, a United States 
Steel Corporation subsidiary. 

Mr. Claypoole joined the Duquesne 
works of Carnegie-Illinois as a metal- 
lurgical observer in 1933 and the fol- 
lowing year transferred to the Edgar 
Thomson works. He was appointed chief 
metallurgist at that plant in 1944, and, 
in 1946, joined the railroad sales divi- 
sion at Pittsburgh, Pa., as a product 
representative. In 1947, Mr. Claypoole 
was appointed assistant to manager. 

* 

JANETTE MANUFACTURING COMPANY.— 
W. H. SaLee has been appointed gen- 
eral sales manager of the Janette Manu- 
facturing Company, succeeding Harvey 
Klunder, who has resigned. Ogden J. 
Maag continues as assistant sales man- 
ager. Frank C. Hartman, who recently 
joined the company, will assist Mr. Maag. 

* 

WESTINGHOUSE AIR BRAKE COMPANY. 
—V. Villette, manager of the Westing- 
house Air Brake Company's Pacific dis- 
trict, San Francisco, Calif, has retired, 
and has been succeeded by J. B. Hull. 

Mr. Villette joined the Air Brake 
Company on January 1, 1917, as a me- 
chanical expert in the San Francisco 
office. He advanced to representative in 
1922 and to district manager in 1929. 


V. Villette 


His earlier experience was gained on 
western railroads as machinist and loco- 
motive engineer. 
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Mr. Hull, a graduate of Yale Univer- 
sity’s Sheffield Scientific School, joined 
the company's home office at Wilmer- 
ding, Pa., in 1920, as a special engineer. 
After serving in several engineering ca- 
pacities, he was transferred to San Fran- 


J. B. Hull 


cisco office in 1929 as assistant district 
engineer. He became district engineer in 
1935 and assistant manager in 1947. 


KorPERs Company.—R. P. Jackson, 
vice-president and district manager of 
the Wood Preserving Division of the 
Koppers Company, has been appointed 
Chicago district manager. C. F. Seyer, 


R. P. Jackson 


former sub-district manager at Houston, 
Tex., has been appointed manager of the 
Texarkana district, and J. W. Sullivan, 
sales representative at Houston, has be- 
come Houston district sales manager. As 
district managers in Chicago and Texar- 
kana, Mr. Jackson and Mr. Seyer will 
be in charge of plants, procurement, and 
sales in those areas. 


Georcia-PaciFic Ptywoop & LUMBER 
Co.—Harold C. Youngs has been ap 
pointed manager of the railroad materials 
department of the Georgia-Pacific Ply- 
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TRADE-MARKS 


"NATIONAL" 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, 
Dallas, Kansas City, New York, 
Pittsburgh, San Francisco 


// 


oo 


The time-tested pioneers for 
motors and generators in 


Diesel-electric equipment! 
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MECHANIZED 
рр 


DIESEL PARTS CLEANING 


SAVES TIME AND LABOR COSTS 
FOR THESE ROADS! 


The Magnus Aja-Dip —755 
Method thoroughly cleans 
more parts in one-tenth the 
time normally required in a 
soak tank or vat . . . Elimi- 
nates up to 95% hand 
labor... Saves up to 
60% in material clean- 
ing cost. 


MECHANIZE 
to SAVE! 


The Magnus Aja-Dip 
with Magnus 755 decar- 
bonizing solvent speeds 
cleaning of these aver- 
age diesel parts as 


follows: 

Heads ‚‚ 1% hours 
Liriais,. oss 2 hours 
Rods .... 20 minutes 
Pistons .. ..... 20 minutes 
Blowers 20 minutes 
Valves ........ 15 minutes 
Strainers 10 minutes 


Misc. Parts... 5 to 15 min. 


Why go along with slow, costly, outdated 
cleaning methods? Write for complete 
data on the Magnus Aja-Dip—755 Method. 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd. 
Á 4040 Rue Masson, Montreal 36, Que. 


‘QUMAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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wood & Lumber Co. to succeed L. U. 
West, resigned. Mr. Youngs for two 
months prior to January 1 had been 
executive assistant manager of the de 
partment. 
* 

Lima-HaMILton ConPonATION.— Alfred 

О. Weiland has been appointed gen- 


| eral manager of the Lima Works, Lims- 


Hamilton Corporation, at Lima, Ohio. 
During World War II, Mr. Weiland 


| was vice-president and general manager 


Alfred O. Weiland 


of the General Machinery Ordnance Cor- 
poration, Charleston, W. Va. He had 
previously been a partner in the George 
A. Houston Company, consulting engi- 
neers, New York, and prior to that, vice- 
president and general manager of the 
Baldwin Southwark division of Baldwin 
Locomotive Company. Mr. Weiland wa: 
also vice-president and general manager 
of RCA-Victor at Camden, N. J. 


* 


FamBANks, Morse & Co.—J. С. 
Elmburg, manager of the Atlanta (Ga. 
branch of Fairbanks, Morse & Co. has 
been transferred to Portland, Ore., suc 
ceeding Howard Oxsen, who is returning 
to San Francisco, Calif., as manager of 
Diesel engine sales in that area. George 
A. Hawkins, manager of the company’s 
sub-branch at Minneapolis, Minn., has 
been named branch manager at Atlanta. 

А $10,000,000 modernization and build- 
ing program has been started by Fair 
banks, Morse & Co. at its principal 
plants. Among the first project is to be 
the. installation of a new $2,500,000 
power plant, housing three 80,0001. 
steam boilers, at the Beloit (Wis.) works. 


* 


Suppers’ Car Line CoRPORATION.— 
The Kansas City Car Company and the 
Acme Tank Car Corporation, subsidiaries 
of the Shippers’ Car Line Corporation. 


. which is owned by the American Car & 


Foundry Co., have been merged with 
Shippers’ Car Line. The Acme shop 21 
East St. Louis, Ill., and the Kansas Cit 
Car Repair shop at North Kansas City. 
Mo., will continue as heretofore. 


* 


COMBUSTION ENGINEERING-SUPERHEATES. 
Inc.—Samuel G. Allen, formerly vice 
chairman, has been elected chairman of 
the board of Combustion Engineering 


APRIL, 1950 


C?" 


a == —— 


—DIOL RD—is supplying depend- 
ible “tailor made" lubrication for railroad diesels. Like all 
‘sso Railroad Products, DIOL RD is specially designed to meet 
he most rugged operating conditions...to assure lasting, 
ügh-quality lubrication for diesels! 


gpt galf 


SOLD IN: Moine, N. H., Vr., Mom., 8. i.. Cona., N. Y., N.J., Penna., 
Del.. Md., D. C., Vo., W. Vo., N. C.. S. C, Tenn., Ark., Lc 


ESSO STANDARO OIL COMPANY — Boston, Mass — New York, 
М. Y, — Etizabeth, N. J. — Philadelphio, Ро. — Boltimare, Md, — Rich 
mend, Va. — Charleston, W. Va. — Chorlotte, N, C. — Columble, 5. C 
= Memphis, Teen, — Littie Rock, Ark. — New Orleons, Le 
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— by over a half mil- 
lion miles of severe freight operation in 
the largest controlled field test ever con- 
ducted — DIOL RD has been tested and 
proved for dependable quality. 


— DIOL RD specially de- 
veloped through rigidly controlled labora- 
tory research and constant follow-up of 
road tests gives 4-WAY diesel lube protec- 
tion: 

1. Reduces power-robbing engine deposits 
2. Inhibits corrosion 

3. Fights oxidation 

4. Excellent additive retention 


— you get assured sat- 
isfaction when you use Esso Railroad 
Products. Esso Sales Engineers make sure 
that Esso Products are giving you depend- 
able performance. For any railroad fuel or 
lubricating problem be sure to call on Esso. 
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e 
NO MORE SO 
THAN ANTIQUE 


WIRING METHODS 


Antique Wiring methods are out of place in 
modern railroad installations and equipment. 
Most U. S. Roads specify modern AMP term- 
ínals on their prints and apply them with strong, 
safe AMP tools. 


EXE PRE-INSULATED 
DIAMOND GRIP* 
SOLDERLESS TERMINALS 


U. S. Patent Nos. 2,379,567; 2,410,321; 2,405,111. 


Special sleeve of colored plastic insulation is 
bonded to terminal, and, when crimped, also 
supports the wire itself. INSTALLED IN ONE, 
QUICK, NEAT OPERATION. Strong, rugged, 
vibration-proof. Wire Sizes 22 to 10. 


AMPS Qua’ 


Trade Mork 


SELF-INSPECTING 
HAND TOOLS 


U. S. Patents Pending 


AMP CERTI-CRIMP hand tools will not open unless 
a perfectcrimp has been made. AMP PNEUMATIC 
tools give all the speed and uniform pressure of 
a power press with the flexibility and ease of 
hand tool. Pistol grip—operates on standard 
air outlets of 85 psi. 


WRITE FOR A COMPLETE 
RAILROAD CATALOG. 


4 АМР Trade-Mark Reg. U. S. Patent Off. 


AIRCRAFT-MARINE PRODUCTS INC. 


1314 N. Fourth Street ° Harrisburg, Po. 
Canadian Representative: 
R. М. Hutcheson, 10 Nordale Crescent, 
Hardington, Р. O., Toronto 15, Ont., Canada 
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Superheater, Inc., to succeed the Ь 
Frederic A. Schaff. Mr. Allen is idese 
fied, as an officer or director, with = 
eral other companies, including № 
Franklin Railway Supply Comps= 
Lima-Hamilton Corporation, С. M. Be- 
ford Company, and The Lummus Сос 
pany. Joseph V. Santry, long presid= 
of Combustion Engineering Company zz- 
its successor, Combustion Engineerz: 
Superheater, Inc., will serve also as cz 
executive officer in general charge = 
operations. 
* 


S. Karren & BRos.—Robert G. Bros 
vice-president and general manager : 
the transportation seating division of > | 
Karpen & Bros, has been elected pres 
dent to succeed Leo Karpen, who bs 
been elected chairman of the board - 


R. G. Brooks 


directors. Mr. Brooks will continue a% 
as general manager of the transporta: 
seating division. 

Mr. Brooks became associated 3 
Karpen in August, 1923, as a clerk = 
the cost department. When the transpo 
tation seating division was organized # 
Michigan City, Ind., he was transfer 
there, working in various capacities = 
his appointment as general manager © 
the division in 1940. He was elec 
also vice-president of the firm in Janos 
1946, and became a member of the bost 
of directors in January, 1948. 


* 


GENERAL ELECTRIC CoMPANY.—A ®* 
General Electric apparatus sales dism- 
has been established at St. Louis X 
The new district, which is under Ё 
direction of С. F. Maughmer, form: 
manager of the sales office at Los Anges 
Calif., consists of all sales areas preset” 
in the company’s St. Louis, Kansas С". 
Mo., and Omaha, Neb., territories. 

* 


AmericAN Сак & Founpry Co— 
Leonard Wood, assistant vice-presiden © 
the engineering department of the А 
ican Car & Foundry Co. has re 
after 44 years of service. 

Mr. Wood, a graduate of Alale™ 
Polytechnic Institute, became associ! 
with American Car & Foundry in > 
ary, 1906, as local engineer i» ^ 
Memphis, Tenn., plant. In January, !# 
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FOR QUICK—ECONOMICAL 


RERAILING 
LOCOMOTIVES 


and 


RAILROAD 
CARS 


Emergency rerailing of Diesel, 
steam, electric locomotives and 
railroad cars . . . is safe, simple 
and low in cost, with Duff-Norton 
Traversing Bases. Carried on 
wreck trains in units of two bases 
and two jacks, they eliminate the 
need for expensive cranes and are 
always available for any rerail- 
ing job. 


QUICK DATA ON TRAVERSING BASES 


3 
§ 
E 
5 
ЕУ 


Travel 
Inches 


12 dia. 
106 10 x 12 
14 dia. 


*No. 40-TB can also be furnished for 26" hori- 
zontal movement on special order. 
No. 40-TB furnished with wooden operating 
lever 17%" x 24" long. 
Nos. 39- TB and 41-TB supplied with steel oper- 
ating lever 1'' x 24" long. 


TRAVERS! 


Traversing Bases and Jacks are placed under 
load. for rerailing locomotives and cars. 


Freight car is lifted and moved horizon- 
tally until wheels are aligned with rails. 
Jacks are lowered to complete rerailing job. 


For Jacks Used With Traversing Bases... 
g Write for Your Copy of Bulletin AD-4-R. 


THE DUFF-NORTON MANUFACTURING CO. 


Main Plant and General Offices, PITTSBURGH 30, PA. Canadian Plant, TORONTO 6, ONT. 


“The House that Jacks Built” 
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he was transferred to the New Yor 
office as assistant mechanical engineer; 
in December, 1936, was appointed me 
chanical engineer, and in January, 194, 
became assistant vice-president. 

* 

Youncstown SHEET & Tuse Co.—Jo« 
M. Tuthill, formerly assistant manager c 
flat rolled sales for the Youngstown Shee: 
& Tube Co., has been appointed manager 
of flat rolled sales, succeeding Walter E. 
Scott, retired. L. E. Arnold, formerly i: 
the Detroit, Mich., district sales offer, 


. has been transferred to Youngstown, 


Ohio, as assistant manager of flat rolled 
sales, succeeding Mr. Tuthill. 
* 

Union CarsBIiDE & CarBon Corr- 
J. M. Spangler, formerly director, vie 
president and general manager of the 
National carbon division of the Union 
Carbide & Carbon Corp. has been ap 
pointed president of the division, after 
35 years of service. 3 

Mr. Spangler joined National Carbas 
in 1915, when his first assignment was 


J. M. Spangler 


contacting railway purchasing agents 
In 1923, he was placed in charge of the 
company's Chicago sales office, and, 10 
years later, became general sales maz 
ager. He was appointed vice-president 
in charge of sales in 1943 and vice-pres- 
dent and general manager in 1944. 
* 

Durr-Norton MANUFACTURING Cow 
PANY.—James F. McCartney, formerly 
eastern district sales manager of the 
Duff-Norton Manufacturing Company. & 
New York, has been appointed generi 
sales manager, with headquarters at Pits 
burgh, Pa. Mr. McCartney will be in 
charge of all industrial, mining and rai- 
road sales of Duff-Norton jacks. А ph 
tograph of Mr. McCartney and a sketch 
of his career appeared on page 288 d 
the May, 1949, Railway Mechanical Ev 
gineer. | 

* 

GippiNcs & Lewis MACHINE Toot C 
—The Giddings & Lewis Machine Te! 
Co. will move all operations of its => 
sidiary, the Cincinnati Planer Compar 
now at Cincinnati, Ohio, to Fond du Ls 
Wis, by July 1l. The products of th 
subsidiary will continue to be sold = 
Cincinnati Hypro. The Cincinnati C 
pany was purchased by Giddings & Les! 
in July, 1948, and the sales and ent 
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YOU CAN REPLACE WHEELS FASTER 
using a WHITING DROP TABLE 


WARNING 
POVE ONLY Qi ОКИ LAT 
DO NOT 

ENTER OR LEAVE 
DROP TABLE 

_ WHEE RED LIGHT IS OF 

Li mt 


ics n wd ES ERI. 


TR 


i 


Photos courtesy New York Central Railroad 


Е easy with a Whiting Consolidated Drop Table. You 
can replace a pair of wheels or an entire power truck with 
stand-by units on a Diesel-electric locomotive in jig time. 
Merely drop the old unit with a Whiting Consolidated Drop 
Table and move to nearby service track. Roll on a stand-by 
unit and move the Drop Table back to locomotive. Raise 
table and connect new truck. No other method can service a 
Diesel-electric locomotive with wheels or power trucks so 
quickly. 

Whiting Drop Tables are available in a variety of styles 
and sizes. They will speed the job of dropping wheels or 
complete trucks on either Diesel-electric or steam loco- 
motives, tenders, and coaches. Write for more information. 


CORPORATION 
15609 Lathrop Avenue, Harvey, Illinois 
| RAILROAD MAINTENANCE EQUIPMENT 


Жл» 


Whiting Consolidated Drop Table carrying 
6-wheel Diesel truck, partially dropped. 
Offices in Chicago, Cincinnati, Detroit, Houston, Los Angeles, New York, 
Philadelphia, Pittsburgh, and St. Louis, Representatives in other principal 
cities. Canadian Subsidiary: W biting Corporation (Canada) Ltd., Toronto, 
Ontario. Export Department: 30 Church Street, New York 7, New York 


——— - 
\ 
VAN 
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Cut maintenance costs due to 
rust losses. Railroads across 
the nation find RUST-OLEUM 
the perfect answer to their 
most difficult rust problems. // 
stops and prevents rust—easily, 
positively, economically: 


FOR RAILROAD USE 


RUST-OLEUM, an exclusive- 
type coating, was formulated 
to combat the most destructive 
rust-producing conditions. It 
provides /asting protection for 
rolling stock, bridges, tanks, 
metal buildings, signal equip- 
ment and other valuable rail- 
road properties. 


applications. 


RUST-OLEUM CORPORATION 


Above: Applying 
Rust-Oleum to сог 
parts by dipping— 
o practical, eco- 
nomical method for 
volume application. 
Rust-Oleum con 
also be sprayed or 
brushed on. 


At left: Rust-Oleum 
is ideal for bridge 
protection. lt is 
highly resistant to 
heat, fumes, brine, 
stock car drippings 
ond other damag- 
ing elements. 


Unlike ordinary materials, 
RUST-OLEUM can be applied 
over metal that is already 
rusted . . . It's equally effective 
on new metal. 


QUICK, EASY PREPARATION 


Application time is cut to a 
minimum. No chemical clean- 
ers or sandblasting are neces- 
sary. Merely wirebrush quickly 
to remove rust scale, paint blis- 
ters, dirt, etc. Substantial main- 
tenance savings are easily made 

. and RUST-OLEUM pro- 
tects longer. 


To stop your rust losses, check tbe advantages of 
RUST-OLEUM and specify it for new equipment, for 
re-building jobs and for maintenance—in the shop and 
out on the right-of-way. Tell us your rust problems 
and write for full information and recommended 


2593 Oakton Street e Evanston, Illinois 
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neering departments of the two comp 
were consolidated ‚апа transferre 
Fond du Lac in July, 1949. 

* 


Brack & Decker MANUFACTURIX | 
—Black & Decker has opened ғ > 
service station and sales office at ls 
N.W. Johnson street, Portland 9, “| 
in charge of Gus Nelson, service as 
neer, and А. W. Escoffier, sales enz-— 
The station offers complete faci- 
for repair and service to tool nos: 
Oregon, southern Washington and «= 
ern Idaho. 

* 

WYANDOTTE CHEMICALS СОйР.—/ i 
Robinson, vice-president of the W:- 
dotte Chemicals Corporation, in che 
of the J. B. Ford Division, has ret 


C. B. Robinson 


but will continue to serve as a == 
consultant. F. Н. Tholen has been = 
pointed assistant general sales manas 
of the J. B. Ford Division. 

Mr. Robinson joined the J. B. Fe: 
Company in 1917, working his way = 
until he became president of that c- 
pany in 1929. In 1943 when the Fee 
company became a division of Wye 
dotte, he was named vice-president of % 
Wyandotte organization. 

* 


AUTOMATIC TRANSPORTATION Compa 
—The Automatic Transportation Сет 
pany has appointed the following c 
panies to handle its line of Skylift = 
Transporter electric industrial track» 
Nook & O'Neill, Inc., 10028 Care 
avenue, Cleveland, Ohio, as northwesc 
Ohio distributor; P. W. Voss & Ase 
ciates, 918 South Michigan avenue, C- 
cago, and Nelson Equipment Distribu-- 
913 Roosevelt building, Indianapolis, 1»: 
to serve the state of Indiana, except : 
Porter, La Porte, and Lake counties 

* 


Am Repuction SALES CoMPANY.— ? 
Armstrong, formerly manager, rail: 
sales, Eastern region, of the Air Re 
tion Sales Company, has been аррош= 
assistant to the vice-president, гайг 
sales, and D. E. Dallman, formeriy > 
vision manager at New York, has b= 
appointed to Mr. Armstrong's pre 
position. Both will maintain headquar-^ 
at 60 East Forty-second street, New Yeu 
J. H. Berryman, formerly machine w= 
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Royalty 


on the 


The sew New England States is an all-private-room Drearnliner ... with such luxury 
features as rubber-foam mattresses and circulating ice water in each room ... enclosed 
lavatory for every double room or suite . . . a new stainless steel diner .. . and a luxurious 
observation car for refreshments and relaxation. Demands for electricity are heavy, 
a and they're amply filled by the steady, dependable performance of Spicer Railway Generator Drives. 
; 4 An imposing. list of America’s crai ack trains and streamliners rely upon Spicer equipment 


€ ДО 


р rs TIS S Ie d ===: for electrical service of the highest efficiency. Write 
: for literature giving complete details 
of the. «Эрке. Railway С Сепегаїог Drive. 


SPICER MANUFACTURING 
Division of Dese Corporation 
TOLEDO T. OH! о 


— You Can Sleep NEW» vonr ca YORK CENTRAL 


BOSTON 2 ALBANY ROU UTE 


950 


121 


SPECIFY 


JOHNSION 


for long 
efficient 
servite... 


RIVET FORGES 


Economical Vacuum Oil Burner; no oil valve to 
clog. Approved and listed as standard by U.L. 


BLOWERS 

Low Pressure, Direct Connected. 
Simple, efficient, compact, de- 
pendable. 


BURNERS 


Oil and Gas. “Reverse Blast”. 
Mixes ALL the fuel with ALL 
the air. 


FURNACES 


Forging, Flue Welding, Spring, Plate and Car 
Type. Also Fire Lighters, Tire Heaters, Etc. 


'— THE ~ 

MANUFACTURING CO. 
(JOHNSTON) JOHNSI ON 2825 EAST HENNEPIN AVE. 
N И MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 


AMERICAN-FORT PITT 


SPRINGS 


For more than sixty years, 
American-Fort Pitt Springs have 
proved that quality in springs goes 
hand-in-hand with economy. The better the 
springs the better the ride, less damage to 
lading, less cost for maintenance, and a smoother 
journey for the passenger. American-Fort Pitt Springs 
owe their quality to extraordinarily skillful 
engineering and design, up-to-date equipment, 
and automatically-controlled heat treatment. 
American-Fort Pitt railroad springs meet 

AAR and ASTM specifications. Write for a 
copy of the American-Fort Pitt 
handbook on springs. 


AORT Py, 
SS qo, 
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"Better Bult 


EQUIPMENT 
м 


AMERICAN-FORT PITT SPRING 


Division of H. K. Porter Company, Inc. 
2 John St., McKees Rocks, Pennsylvania 
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ing specialist and assistant metallurgical | 
engineer, has been appointed assistant to | 
the manager? technical sales division ani 
will be responsible for technical promo 
tion and sales of equipment for the re 
cently introduced Aircomatic welding 
process. 
* 

Puetps рорсе Correr Propucts Сом. 
pany.—H. W. Finnell, Jr., has been ар 
pointed Pacific Coast sales manager oí 
the Phelps Dodge Copper Products Cor- 
poration, with headquarters at Los Аг. 
geles, Calif. 

* 

AMERICAN AIR Fitter CoMPANY.—Her- 
man Nelson Division.—The American Air 
Filter Company, Louisville, Ky., and tbe 
Herman Nelson Corporation, Moline, Ill. 
have merged. The Nelson Corporation will 
be operated as the Herman Nelson disi 
sion of American Air Filter and will con- 
tinue to maintain headquarters and іг- 
cilities in Moline. The main company 
offices and headquarters will be in Loui- 
ville. W. G. Frank, executive vice-presi- 
dent, and Richard H. Nelson have been 
elected directors of the combined firm 
and Richard H. Nelson and Robert J. 
Nelson, vice-presidents. 

* 

Pyte-NationaL Company. — Samuel 
MacClurkan has been appointed to the 
newly created position of manager «i 
railway sales of the Pyle-National Com- 
pany, with offices in the Railway Ex 
change Building, 80 East Jackson blvd. 
Chicago. Mr. MacClurkan was formerl; 
associated with the American Arch Co. 

* 

McDovcaLL-BurLer COMPANY.—Frani 
G. Penl has been appointed to direct 
sales of transportation finishes for the 


Frank G. Penl 


McDougall-Butler Company, Buffalo, X. 
Y. Mr. Penl has been identified with the 
paint industry for 24 years, many © 
which have been devoted to sales in th 
transit industry. 


Huck MANUFACTURING Company’. 
Robert N. Hendrickson has been ¿f 
pointed vice-president in charge of sale 
engineering, and Frank A. Dobbe vice 
president in charge of sales of the Huck 
Manufacturing Company. Мг. Doble 
formerly was: manager of sales for de 
South Chester Corporation. 
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YOU'RE ON THE RIGHT TRACK 


when you specify 


for safe speed ‘and stamina 


€ freight car truck side frames and bolsters 
e locomotive castings of every kind 


ө all types of understructure castings for freight cars 


АТ. Р СЄЗ TUE, 


Е > RICHMOND, VA. * MEXICO CITY, О.Р 
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"BETTER MEASURE with LUFKIN" | 


Ii 


NEW! NEW! JUFK7N 


[М\ктовди. апа 


WIZARD JR. 


TAPE-RULES with 
CHROME-CLAD BLADES 


EASY TO READ 
MARKINGS 
THAT ARE DURABLE 


Now you can get a famous Lufkin 
Mezurall or Wizard, Jr. steel Tape- 
Rule with Chrome-Clad non-glare 
blades . . . the most outstanding 
development in years! Get longer 
tape-rule life . . . more accurate 
measurement ... a "better buy" in 
every way with either of these two 
Newest of All Tape-Rules! 


CHECK THESE OUTSTANDING FEATURES: 
1—Exclusive Lufkin Chrome-Clad 
satin finish blades. 

2—Black markings stand out sharply 
against the chrome white back- 
ground ... and they are durable. 

3 — Rust and corrosion resistant. 

4 — Will not crack, chip, or peel. 

5 —Self-adjusting hook permits ac- 
curate butt-end and hook-over 
measuring. 

6 — Replaceable blades. 

7 —Smooth manual blade operation. 

8—Improved heavily plated case— 
inset side plates in attractive red 
and white. 


DIAGRAMMATIC CROSS-SECTION VIEW 


1. Hardened 
Steel Tape. 
2. Rust-resist- 
ant Coating. 
3. Multiple 
Coats of Elec- 
troplating. 4. 
Hard, Smooth, Non-glare Chrome-plating. 5. Black 
Markings Bonded to Steel, Sunk below Surface. 


-noa 


1234 


Get more accurate measuring — cut your 
tape-rule costs — specify the NEW LUFKIN 
MEZURALL and WIZARD, JR. on your next 
order for supplies! 


Buy [UFKIN 


TAPES + RULES • PRECISION TOOLS 
THE LUFKIN RULE CO. RM 
SAGINAW, MICH. • NEWYORKCITY • BARRIE, ONT. 
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ALUMINUM COMPANY OF ÅMERICA.— 
A new division for the rolling of mag- 
nesium sheet will be established by the 


` Aluminum Company of America at its 


New Kensington, Pa., works in the near 
future. Magnesium rolling operations 
previously conducted at the Kensington 
works were discontinued in 1947. 


AMERICAN WELDING & MANUFACTURING 
Co.—M. R. Minnick, who has been ap- 
pointed general manager of sales of the 
American Welding & Manufacturing Co. 
as announced on page 174 of the March 


M. R. Minnick 


issue, has been with the company for 27 
years and has served in many manufac- 
turing and sales capacities. He was ap- 
pointed sales manager in 1936, and has 
supervised establishment of regional 
offices in Philadelphia, Pa.; Cleveland, 
Ohio; Detroit, Mich., Chicago, Minne- 
apolis, Minn.; Los Angeles, Calif.; 
Washington, D. C., and Paterson, N. J. 


Obituary 


FREDERIC А. ScHAFF, chairman of the 
board of Combustion Engineering—Su- 
perheater, Inc., whose death was reported 
in the March issue, attended the Culver 
Military Academy and in 1907 was 
graduated in mechanical engineering from 
Purdue University. He spent the next 
three years with the Boston & Albany 
and the New York Central after which 
he was engaged in irrigation and power 
engineering in Texas. In 1913 he 


Frederic А. Schaff 
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joined the service department of th 
Locomotive Superheater Company ari 
later was appointed assistant to th 
president. He was elected vice-president 
in 1916 and in 1930 was elected pres 
dent of the Superheater Company, suc- 
cessor to Locomotive Superheater. Mr. 
Schaff was elected also president of the 
Combustion Engineering Company, Inc. 
in 1933, and chairman of the board i: 
1940. When Superheater and Combu- 
tion Engineering merged іп Janum, 
1949, he was elected chairman of the 
board of the combined company. 


Joun Buck, assistant works manager 
of the Scullin Steel Company, St. Loi: 
10, Mo., died on February 9. Mr. Buck 
was 59 years old. 


PERSONAL 
MENTION 


General 


Jonn Е. Ryan, assistant superintender: 
of machinery of the Louisville & Nesh- 
ville at Louisville, Ky., has been ap 
pointed superintendent of machinery, with 
headquarters at Louisville. 


W. E. Buck has been appointed general 
supervisor machinery and production oí 
the New York Central System at Ne 
York, with supervision over the shop 
machinery and tool committee at Buffs) 
and supervisors of production at stear 
locomotive shops. 


Н. ALLEN Monroe, chief clerk in i» 
mechanical department of the Bangs 
& Aroostook, has been appointed : 
sistant to the mechanical superinte 
dent at Derby, Me. 


C. N. WicciNs, general master mè 
chanic of the Louisville & Nashville at 
Louisville, Ky., has been appointed = 
sistant superintendent of machinery ? 
Louisville. 


W. I. Јонмѕом, JR. has been ir 
pointed mechanical engineer of the Louis 
ville & Nashville, with headquarters 1 
South Louisville, Ky. Мг. Johnson v= 
formerly assistant mechanical engineer. 


Frank FaHLAND, mechanical engine! 
in the motive power and machinery de 
partment of the Union Pacific at Ота. 
Neb. has been appointed research ғ 
standards engineer. 


J. W. BAILEY, superintendent motit 
power and car equipment of the South 
Ontario district of the Canadian Natio 
at Toronto, Ont, has retired оп р 
sion. Mr. Bailey was born at Liske 
Cornwell, England, on February 15. 18 
and entered railroad service on Febru^ 
3, 1904, as a fireman with the CN з 
Fort Erie, Ont. Не later served. © 
cessively, as machinist and leading hs: 
machinist at Fort Erie; locomotive fi 
man at Lindsay, Ont.; general for? 
at Deering, Me,; night foreman at | 
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NATIONAL C-1 TRUCKS expose the friction control 


mechanism to the full view of inspectors .. 


. without removing 


a single part. This permits fast, easy and frequent inspections, 


so necessary for protection of equipment and ladings. 


Besides the all-important factors of a good ride 
and quick, easy, visual inspection of friction con- 
trol mechanism, NATIONAL C-1 TRUCKS incorpo- 
rate these additional features: 


1. Controlled lateral and vertical movements of 
bolsters. 


2. Full-widthbearingonrearof simple, rugged wedges. 


3. Low-stressed wedge springs, made of cold-wound, 
shot-peened steel. 


4. Full box-section bolster. 


TRUCKS * COUPLERS © YOKES * DRAFT GEARS * JOURNAL BOXES AND LIDS 


APRIL, 1950 


5. Load-spring deflections of 214, 3/6, 31% or 
4 inches. 


6. Quick wheel change. 

These smooth-rolling, lading-conscious NATIONAL 
C-1 TRUCKS insure easy rides for both lading and 
rolling stock. They help maintain freight sched- 


ules, protect shippers’ merchandise and reduce 
maintenance costs on your equipment. 


FOR TRANSPORTATION 
AND INDUSTRY 
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gue Point, Ont.; locomotive foreman at 
Allendale, Ont. and general foreman, 
motive power shop, at Montreal. Mr. 
Bailey subsequently became superinten- 
dent of that shop, transferring to the 
Stratford, Ont., motive power shop in 
February, 1939. Не was appointed su- 
perintendent motive power and car 
equipment of the Southern Ontario dis- 
trict at Toronto in May, 1944. 


G. L. GALLOWAY, superintendent motive 
power and car equipment of the North- 
ern Ontario district of the Canadian Na- 
tional at North Bay, Ont. has been 
transferred to the Montreal district at 
Montreal, Que. 


D. M. Baxter, mechanical engineer of 
the Louisville & Nashville at South Louis- 
ville, Ky., has retired. 


W. S. Davis, superintendent motive 
power and car equipment, Montreal dis- 
trict, of the Canadian National, has 
been transferred to the Southern Ontario 
district, with headquarters at Toronto, 
Ont. 


F. L. Kine, mechanical superintendent 
—Diesel and electric power, of the Chi- 
cago, Milwaukee, St. Paul & Pacific, has 
been relieved, at his own request, from 
this assignment and has been appointed 
master mechanic of the Superior and 


Here's Why 


8096 'Thermal Efficiency 

10096 automatic 

Abolishes boiler room 
labor . 

Uses oil or gas fuel or a 
combination of both 
No smoke — no soot 
Takes up V4 the space of 
conventional boilers 
Suitable for multiple 

installations 
Delivered complete 
ready for service 


_ connections 
ÉRD 5,6 дж ямб Re 


NO BOILER ROOM LABOR REQ 


Thousands of installations testify to the 
savings afforded by the AMESTEAM 
GENERATOR. This modern boiler is 
produced by the Ames Iron Works, 
builders of quality boilers for more 
than 100 years. Trouble-free—100% 
automatic in operation, the AME- 
STEAM GENERATOR requires no 
chimney draft, only a simple vent to 
the atmosphere. This rugged unit pro- 
vides the fuel-saving advantages of a 
thermal efficiency of over 80%. 


Ideal for low-pressure heat in station 
or shop, also for high-pressure work 
for sand drying, Diesel de-icing and a 
host of other railroad applications. 


Single units from 10 to 500 H.P. Suita- 
ble for multiple installations. Design 
pressure—15 to 200 Ibs. Higher pres- 
sures on order. 


Delivered complete ready for service 
connections—including insulation and 
jacket. Phone, write or wire. 


UIRED 


Exclusive Distributors to the Railroads 
Engineering, Sales and Service 


148 ADAMS AVE., 
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Phone Scranton 7-3391 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Madison divisions with such other duties 
as may be assigned, with headquarters as 
before at Milwaukee. The position of 
mechanical superintendent has been 
abolished. 


А. С. Hoppe, general superintendent 
of the locomotive department of the 
Chicago, Milwaukee, St. Paul & Pacific, 
at Milwaukee, Wis, has been relieved, 
at his own request, of this assignment 
and the position has been abolished. 
Mr. Hoppe has been appointed engineer 
of research and development, with juris- 
diction over the mechanical engineer and 
test department, and with such other 
duties as may be assigned. 


Е. W. Bunce, mechanical superinten- 
dent of steam power of the Chicago, 


| Milwaukee, St. Paul & Pacific, has been 


appointed superintendent of motive power, 
with headquarters as before at Milwaukee. 
The position of mechanical superintendent 
of steam power has been abolished. 


C. J. BopEMER, superintendent of ma- 
chinery, Louisville & Nashville, with 
headquarters at Louisville, Ky., has re- 
tired after 50 years of service. Mr. 
Bodemer was born on March 8, 1880, at 
Cincinnati, Ohio. Following graduation 
in mechanical engineering from Purdue 
University in 1900, he entered L. & N. 
service as a special apprentice in the 
Covington (Ky.) shops, subsequently be- 
coming foreman of the erecting shop at 
Covington. In 1905 he was transferred 
to the South Louisville shops, where he 
later became assistant general foreman 
of the locomotive shop. After serving as 
general foreman at Etowah, Tenn., he 
returned to South Louisville as general 
foreman, later being appointed assistant 
master mechanic. Mr. Bodemer was 
transferred to Decatur, Ala., in 1914, as 
master mechanic and to Louisville as 
assistant superintendent of machinery in 
1919. He was appointed superintendent 
of machinery in 1928. 


Electrical 


Rosert L. Morris, air-conditioning 
supervisor of the Louisville & Nashville 
at South Louisville, Ky., has been ap- 
pointed electrical supervisor at Louis- 
ville, Ky. Mr. Morris will continue his 
supervision over air-conditioning equip- 
ment. His duties as electrical super- 
visor will embrace electrical equipment 
in connection with passenger-train-car 
and locomotive lighting and electrical 
matters at outlying shops. 


Car Department 


E. Н. Fariss, gang foreman, car de- 
partment, of the Norfolk & Western at 
Winston-Salemn, N. C, has been trans- 
ferred to Roanoke, Va., as assistant fore- 
man, passenger-car shop. 


Е. R. Payne, assistant foreman, pas- 
senger car shop, of the Norfolk & West- 
ern at Roanoke, Va., has been transferred 
to Norfolk, Va., as coach yard foreman. 


James Gray, car foreman, Northern 
Ontario district of the Canadian National 
at North Bay, Ont., has been appointed 
car foreman of the Southern Ontario 
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Ф Met-L-Wood, used in passenger cars, locomotives and baggage cars cuts 
deadweight to a minimum consistent with specified strengths, stiffnesses and 
durability. As an example, Type 2P2-35" Met-L-Wood, used in side panels and 
partitions has the stiffness of 14" steel plate— yet weighs only 2.6 Ibs./sq. ft. 
as against 10 Ibs./sq. ft. for 1⁄4” steel plate! 

Whether you require prefabricated Met-L-Wood units to your specifications, 
or can use stock sizes and finishes, the basic utility and economy of Met-L-Wood 
for railroad rolling stock construction is worth investigating . . . today. Write 
for details on your specific requirements. Our engineering staff will gladly 
assist you in adapting Met-L-Wood versatility to your needs. 


6755 West ERRET Street, 
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Chicago 38, Ilinojs 


WOOD - STRONG... LIGHT... Smooth Finish... Sound Deadening.. Fire Resiting... Insulating. 


district, with headquarters at Toronto, 
Ont. 


A. E. TAYLOR, car foreman of the 
Canadian National at Toronto, Ont., has 
been appointed car foreman of the 
Northern Ontario district, with head- 
quarters at North Bay Ont. 


G. R. Cann, gang leader, erecting shop, 
ot the Norfolk & Western at Roanoke, 
Va. has been transferred to Winston- 
Salem, N. C., as gang foreman, car de- 
partment. 


W. H. RarH, foreman at the Toronto 
coach yard of the Canadian National, has 
been appointed car foreman, Toronto 


Fleet street, with headquarters at Tor- 
onto, Ont. 


C. A. Stark has been appointed gen- 
eral car foreman of the Chicago & North 
Western at Milwaukee, Wis. 


Master Mechanics 
And Road Foremen 


Cart A. Love, assistant general master 
mechanic of the Louisville & Nashville, 
has been appointed general master me- 
chanic, with headquarters at Louisville, 
Ky. 


J. J. NıcoL, general foreman, equip- 
ment department, Michigan Central, at 
Bay City, Mich., has been appointed as- 


A Mile-by-Mile 


ома Reed, 


é2- 


В 


Вуй: 
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of Every Run 


With DIESELOMETER PRODUCTS, the speed and the han- 
dling of the controls are faithfully recorded and their relation- 
ship to load, grade and schedules can readily be determined. 
Easily-read tapes testify to the efficiency of Diesel operation or 
point out deficiencies which can be quickly remedied. This 
operating data is invaluable to both management and operating 


personnel. 


These Diesel operation recorders are produced with typical 
Valve Pilot precision and dependability and are made in various 
models to meet your individual requirements. Write for com- 


plete information. 


230 Park Avenve, New York 17, N. Y. 
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sistant master mechanic at that point. 
The position of general foreman, equip- 
ment department has been abolished. 


W. W. BATES, division master mechanic 
of the Chicago, Milwaukee, St. Paul & 
Pacific at Milwaukee, Wis. has been 
given jurisdiction over the first, second 
and third districts, with headquarters at 
Milwaukee. 


B. W. Swarn, general foreman of the 
St. Louis-San Francisco at Sherman, 
Tex., has been appointed master me- 
chanic, with headquarters at Sherman. 


Shop and 
Enginehouse 


D. C. GauM, assistant foreman in the 
machine shop of the Norfolk & Western 
at Portsmouth, Ohio, has been appointed 
foreman of the shop. 


E. D. F. WHITE, locomotive foreman 
of the Canadian National at Sarnia, Ont., 
has been appointed locomotive foreman 
at Belleville, Ont. 


E. A. MANETTA, foreman, coach yard, 
of the Norfolk & Western at Norfolk, 
Va., has been transferred to the machine 


| shop at Portsmouth, Ohio, as assistant 
| foreman. 


J. E. Sauve, inspector, Central Region 
of the Canadian National has been ap- 
pointed boiler inspector, Quebec district 
with headquarters at Quebec, Que. 


D. J. McCunic, locomotive foreman of 
the Canadian National at St. Thomas, 
Ont., has been appointed locomotive fore- 
man at Sarnia, Ont. 


J. С. SMITH, foreman of the machine 
shop of the Norfolk & Western at Ports- 
mouth, Ohio, has retired. 


R. Bass, locomotive foreman of the 
Canadian National at Belleville, Ont., has 
been appointed general foreman of the 
enginehouse at Turcot, Que. 


C. HaLBERT has been appointed loco- 
motive foreman of the Canadian National 
at St. Thomas, Ont. 


Joun I. STEWART, supervisor of shop 
machinery and tools, of the New York 
Central System at Buffalo, N. Y., wa: 
tendered a testimonial dinner at Buffalo 
on February 27 upon his retirement after 
43 years of service on the road. Mr. 
Stewart was born in Liverpool, England. 
on February 14, 1883. He was educated 
at Collegiate Institute (1898) and took 
extension and correspondence courses in 
mechanical engineering. His first em- 
ployment, beginning in 1889, was as a 
machinist in marine and general con- 
tractor work. He became a machinist 
in the service of the Michigan Central in 
1906 and from November 1, 1916, to 
January 1l, 1922, was, successively, ma- 
chine foreman and supervisor of shops. 
He was appointed supervisor shop ma- 
chinery and tools of the New York Cen- 
tral System in 1933. Mr. Stewart has 
been chairman of the machinery and tool 
committee of the New York Central Sys- 
tem since 1943. He is also a member 
of the Locomotive Maintenance Officers’ 


| Association. 
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...and STILL 
GOING STRONG 


The unretouched photograph il- 
lustrates a proven example of the 
actual durability and strengthen- 
ing effect of every Wine CAST 
STEEL Hopper Frame. Engineered 
design from the very beginning 
has prevented distortion in the 
adjacent car parts. In 
twenty years of service, 
these hopper frames 
have insured lading 
against loss due to 
leakage around the 
hopper opening. 


ONE PIECE-CAST STEEL 


THE WINE RAILWAY APPLIANCE COMPANY, TOLEDO 9, OHIO | 
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"BUFFALO" UNIT BRAKE HEAD— 
THE RENEWABLE BRAKE HEAD 
FOR UNIT BRAKE BEAMS 


NOT ONLY RENEWABLE... BUT REVERSIBLE, TOO. MAY 
APPLIED TO EITHER THE NEW “BUFFALO” UNIT +18 BRAKE BEAM 
OR THE STANDARD “BUFFALO” UNIT -BB-126 BRAKE E 


& NEW YORK 


BUFFALO BRAKE BEAM COMPANY 
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| Could you afford to pull 


E. 


100,000 POUNDS OF EXTRA DEAD WEICH 


Here's why 

^^ ^ MAR. Solid Bearings 
t have no equal 

for railroad 

rolling stock 


MAXIMUM DEPENDABILITY: In high speed service, a rec- 
ord of 42,000,000 car miles without a “heating.” 


SMOOTHEST RIDING QUALITIES: Lateral shocks are flex- 
ibly controlled, rather than rigidly opposed. 


LOWEST ACCELERATING AND RUNNING RESISTANCE: 
Glides on a single film of oil, like a skater on ice. 


EASE OF MAINTENANCE: Can be fully inspected or 
replaced on the line. No shopping required. 


UNIVERSAL INTERCHANGEABILITY: Simple — dependable 
— economical — safe. 


ROCK BOTTOM COST: Saves over 25% on initial car 
cost — 96% on bearing replacement. 
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in bearing assemblies alone? 


That's how much A.A.R. Solid Bearing Assemblies 
are saving you per 100-саг train! 


Standard A.A.R. solid bearings weigh about 25 pounds 
each — the entire assembly about 1500 pounds per car set. 
More complicated types of bearings increase the weight oí 
cars by at least 1000 pounds. For a 100-саг train, this 
would add over 50 tons of extra dead weight in bearing 
assemblies alone! 


You can't make money pulling dead weight. It's what 
goes inside the car that really pays off. That's why one 
operator stated that he would be willing to pay one dollar 
extra for every pound taken off the weight of a freight car. 

Light weight is just one of the many basic advantages 
of the low-cost solid bearing — but it's a mighty important 
one in freight service. 


Write for additional data 


MAGNUS METAL CORPORATION 
Subsidiary of NATIONAL LEAD COMPANY, New York, Chicago 


The Allis-Chalmers Houdry process coal-burning gas-turbine installation at Dun- 
kirk, М. Y.—F. D. Buckley, (standing, center) is the manager of this installation 


The Gas Turbine at Dunkirk” 


Description of equipment for preparation, feeding, and flow con- 
trol of the coal; of the ash-separation system, and of the method 
of turbine temperature control—Components development reviewed 


"Tus Locomotive Development Committee of Bitu- 
minous Coal Research, Inc., has for the past five years 
been concentrating upon the job of making the open- 
cycle gas turbine burn pulverized coal. The most 
pressing need for a coal.burning gas-turbine power 
plant today is in the locomotive field where bitumi- 
nous coal continues to be the cheapest fuel. Coal's 


* From a paper prepared for presentation before the Midwest Power Соп. 


ference at Chicago, April 7, 1950. 
f Director of Research, Locomotive Development Committee 
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By John І. Yellott} 


cost per million B.t.u. has risen from 12 cents to 
approximately 18 cents, while Diesel oil has climbed 
{тот 50 cents to a current price of 69 cents per 
million B.t.u. The cost of residual oil has fluctuated 
widely, and for the western roads, but not the eastern, 
it has frequently been cheaper than coal. 
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Diesel Oi! 
138,000 BTU Per Sal. 


9.6 Cents Per Gallon= 69 Cents 
Per Million BTU 
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Per Million BTU 
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152,000 BTU Per Gal. 
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1945 1946 1947 ' 1948 ' 1949 


Average fuel prices reported to 1.C.C. by three 
eastern railroads showing variations since 1945 
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Load —> 


Variations of fuel cost per hour with the 
load—-4,500-hp. gas-turbine locomotive 


The cost of the fuel required to pull a train depends 
as much upon the thermal efficiency of the locomotive 
as upon the price of fuel. Coal was formerly cheap 
enough to compensate for the low efficiency of the 
steam locomotive, and even today a few roads can 
show that steam is still their most economical mo- 
tive power. In most cases, however, the highly effi- 
cient Diesel-electric locomotives shows large savings 
over steam equipment. The gas turbine, because of 
its ability to use low cost fuels with good efficiency, 
is a formidable competitor of the Diesel-electric loco- 
motive for road service. 

In road service where the average load is 60 to 
75 per cent of full power, the coal-burning turbine 
should save $12 to $15 per hour over the Diesel's 
fuel cost. An annual fuel saving in the order of 
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$50,000 per locomotive can be expected at present 
fuel prices. This is the economic justification for the 
eastern railroads’ efforts to develop the coal-burn- 
ing gas turbine. More broadly, the vastly greater 
world-wide coal reserves, as compared with oil, give 
long-range significance to the program of the Loco- 
motive Development Committee. 


Small-Scale Component Development 


The coal-burning gas-turbine plant which is the 
subject of this progress report is the result of four 
years of work, during which all of the necessary 
components were first tested on a small scale at at- 
mospheric pressure. The program was begun in the 
spring of 1945 when projects were set up at a num- 
ber of established research institutions. Simultaneous 
attacks were made upon the problems of coal han- 
dling, combustion, and ash removal. 

[The author here described the various research 
projects, the results of which have led to the present 
status of the locomotive equipment. These included 
the study of preparation, pressurizing, pulverizing 
and combustion on a small scale at Johns Hopkins 
University; a study of combustion at atmospheric 
and elevated pressures at Battelle Memorial Insti- 
tute!'; a study of the fly-ash problem, methods ‘of 
improving performance of the coal atomizer, partial 
gasification of coal, and a study of pressurizing finely 
crushed coal at the Institute of Gas Technology at 
Chicago?; the effect of sulphur in coal on stainless 
steel at Purdue University (no measurable effect was 
found under gas-turbine conditions up to 1,800 deg. 
F.); Southern Research Institute developed an air- 
balanced device for determining feed rates from a 
pulverized coal tank.—Editor.] 

By mid 1946 a pilot plant had been installed at the 
Dunkirk, N. Y., plant of the Alco Products Division. 
American Locomotive Company, where coal could be 
burned under pressures as high as 60 lb. per sq. in. 
gauge at rates up to 1,000 lb. per hour.? A larger 
version of the Johns Hopkins coal system was con- 
structed, using a Standard Stoker piston coal pump 
to pressurize the coal. Feeding of crushed coal from 
the pressurized storage tank was accomplished by 
the use of a variable speed screw. А coal atomizer 
was used for pulverization. Shop air at rates up to 
1,000 lb. per min. was available to burn the coal. 
cool the combustor, and chill the ash. A battery of 
small centrifugal separators removed most of the fl 
ash before the heated air was released through a 
pressure-reducing valve and allowed to pass through 
a turbo supercharger to determine the effect of the 
remaining ash upon high-speed turbine blades. 

Operation of the pilot plant disclosed a number «f 
major problems which had not been discovered in 
small-scale operation at atmospheric pressure. Most 


1 "Experimental Combustion of Pulverized Coal at Atmospheric and Fx 
vated Pressures," by Hazard and Buckley, Transactions of the Amen ar 
Society of Mechanical Engineers, August, 1948. See also “Coal and tse 
«а сааган oo отоке" by Yellott and Kottcamp, before Mechanical D 
vision, A.A.R., June 21. 1947. Abstracted in the June 25, 1917, Dal. 
Railway Age. p. 1291D122. 


Sages on tly-Asn Erosion," Fisher and Davis, Mechanical Eni 
neering, June, 1949, page 481. 
5 "The. Coal-Burning Gas-Turbine Locomotive,” by Yellott, Kottcan:p a» 
Broadley, 1947 annual meeting, American Society of Mechanical Fingiree x 
Amsudeed on. page 118 of the March, 1948, Railway Mechanica! Коз 
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serious was the fact that, with 90 per cent combustion moderate size. The remaining fly ash was suff- 


efficiency, the best then obtainable with cold-wall ciently low in carbon content to be harmless to the 
combustors, the carbon remaining in the ash burned |, fly-ash separators. 

vigorously in the fly-ash separators. This disturbing The Dunkirk pilot plant is now being dismantled, 
situation caused attention to be turned to a ceramic- since the Houdry turbine which is described in this 
wall, slagging combustor, in which efficiency of com- paper has provided greatly superior facilities for full- 
bustion consistently approached 98 per cent and scale testing. Work is continuing, however, on ап 
about half of the ash appeared as slag in lumps of atmospheric-pressure, full-scale, horizontal ceramic 

Exhaust 


Air Intake 


Tempering 
Air Heater 


tao) 
Tempering Air Line t 
| 


D 


Automatic 


Control Valve Starting 


Turbine Turbine 
= : “ То Manual Control Valve 
ооо | b T 
EAE В | оооо T7 
| Preheater 
Louver Separator 
Coal Combustor ffrom Coal Pump 
Arrangement of the Dunkirk coal-fired Houdry gas-turbine plant 
Film Cooled Multi- Jet Coa! & 
L S 
ouver Separator Combustor Burner Primary 
Air 


Ш - 
Air from É Air from 
7 Tempering Line ompressor 


a [T] [T] а 
7 оо [LI [ TT TT SR|/ 
: | A ptg ^o o d 
физ \300F оо ED 
о о чац 
Ф о А - 
[T] LL] 


Mixing Lone 
Primary Separator "SI TII 
Tubes uU 
Fly Ash Secondary EF: 
Separator Tubes 
& Separator 
Blowdown 


Arrangement of the combustion and ash-separation equipment at the Dunkirk Houdry gas-turbine installation 
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combustor. For low-ash-fusion and low-volatile coals 
the ceramic tube shows considerable promise. Such 
excellent results have been obtained, however, with 
the all-metal combustor under actual turbine condi- 
tions that this type will be used in the first tests of the 
actual locomotive power plant. 


Full-Scale Tests of Components 
Under Pressure 


Small-scale, low-pressure tests showed the necessity 
of working with full-scale equipment under actual 
gas-turbine conditions. After a survey of available 
facilities, this phase of the work was undertaken in 
conjunction with the Turbodyne Corporation, a sub- 
sidiary of Northrop Aircraft, at the Kaiser Steel 
Mill, Fontana, Calif. At Fontana a spare blast-fur- 
nace blower, driven by a steam turbine, gave a firm 
supply of 100,000 cu. ft. per min. of free air, at 
pressures up to 25 lb. per sq. in. gauge. 

During the summer of 1947 coal-handling equip- 
ment of locomotive size was installed at Fontana. 
Coal from a locomotive stoker was fed through a 
hammer mill and a slide-valve lock hopper into a 
large, high-pressure tank. A variable-speed screw 
feeder was used in the initial combustion tests, but, 
after encountering many difficulties in attempting to 
control the feed rate from a tank in which the pres- 
sure varied, a belt feeder was later substituted. The 
system was first operated under pressure in December, 
1947, and in the months which followed, it became 
evident that film-cooled metal combustors could be 
used with acceptable range, efficiency and life. 

Feeding from a pressurized tank appeared to be 
impractical on a large scale, and, consequently, an 
attack was made on the problem of continuously 
pressurizing finely crushed coal. A rotary pump 
was developed in which extremely close clearances 
were maintained by the use of a refined mechanical 
design. It was found that such a pump was a practical 
means of transferring coal from an atmospheric 
pressure source into a line up to 140 lb. per sq. in. 

After good progress had been made in the field 
of coal preparation and combustion, attention was 
turned to the problem of ash removal. Because of 
the extremely wide size range of the ash particles, it 
was found necessary to use a two-stage system. À 
louver separator was used as the first stage to con- 
centrate the large particle of ash into a small quantity 
of flowing air, which was then blown down to atmos- 
pheric pressure through an aspirating nozzle. The 
quenching of the incandescent ash particles by ‘the 
aspirated cold air prevented the burning of the 
separator on this blow-down line. 

Аз a second stage of fly-ash removal, a battery of 
small cylindrical separator tubes of the straight- 
through type was employed. These tubes caused most 
of the dust to be removed from the air by imparting a 
vigorous spin to the air and dust and drawing off 
the concentrated solid particles in a small secondary 
stream of air. Again, the continuous blow-down 
method was used to dispose of this dust. Extensive 
tests of the ash removal system indicated that very 
few particles larger than 20 microns in diameter were 
getting through the system, and most of these ap- 
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peared to be agglomerates rather than individual par- 
ticles. By early spring of 1949 it was concluded 
that it would be safe to operate a turbine of large 
size on coal as its primary fuel. 


Installation of the 
Houdry Turbine at Dunkirk 


The United States Bureau of Mines, Department of 
the Interior, made available to the committee a 
Houdry process gas-turbine plant, originally des- 
tined for a Russian oil refinery. Erection was begun 
in May, 1949. The air compressor of the Houdry 
unit takes air from the atmosphere through a meter- 
ing section and a silencer. The discharge of the 
compressor is divided into two lines, one of which 
contains the coal combustion system and the fly-ash 
separators. The other line contains an oil-burning 
system, so that the unit may be started on oil and 
then the operation may be transferred to coal. One 
of the drawings shows a plan of the arrangement. 

In order to simulate the performance of one of 
the twin combustors which will be used with the 
4,200-hp. locomotive turbine, the air flow from the 
compressor can be divided so that approximately 
93,000 lb. per hour will pass through the coal side, 
while the remaining 113,000 lb. pass through the oil 
side. An oil-fired air preheater is also installed on 
the coal side, to provide the temperature rise which 
will be encountered in the regenerator of the loco- 
motive gas turbine. The coal-burning and ash-remov- 
al equipment is made entirely of stainless steel, so 
that it can be safely operated at 1,300 deg. F. Since 
the Houdry turbine is limited to a maximum tempera- 
ture of 1,000 deg. F., the air which comes through the 
oil side of the system is introduced at the outlet of 
the fly-ash separation apparatus, thus reducing the 


'1,300 deg. F. coal combustor outlet temperature to 


a value which is suitable for use in the turbine. 

The oil-burning combustors are quite similar to the 
film-cooled combustors used in jet aircraft. Peabody 
wide-range burners are used to give good atomization 
at low combustion rates. Spark igniters, equipped 
with fixed-orifice oil burners, are used in all of the 
combustors. 

The coal-burning combustor which is currently in 
use at Dunkirk is designated as Fontana No. 5, since 
it was the fifth of a series developed and tested at 
Fontana. It consists of telescoping cylindrical sec- 
tions of the stainless steel, 14 in. thick, supported by 
means of external girders. А riveted construction was 
originally employed, but this was replaced because 
of the building up of ash deposits in the wake of each 
rivet. The cooling of the combustor is accomplished 


‘by admission of air at the slots existing between 


adjacent rings. The mixing of the excess air with 
the products of combustion takes place through a 
number of large holes in the last 30 in. 

Admission of coal to film-cooled combustors has 
received much study, and the burner which is cur- 
rently in use is a Dunkirk modification of a multi-jet 
device originally used at Battelle Institute. The com- 
bustion efficiency which has been obtained with this 
arrangement has consistently exceeded 95 per cent. 
Coal has been burned in this combustor at rates up 
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to 1,800 lb. per hour. After a continuous test of 32 
hours, the combustor was found to be relatively clean 
and completely undistorted. 

Development is now going forward to improve the 
range of this type of combustor, so that the gas tur- 
bine can be operated on coal without the need of an 
oil pilot flame. 

The louver separator which forms the first stage 
of the ash-removal equipment was also built by Turbo- 
dyne and originally tested at Fontana. This louver 
was designed from data made available by the Ameri- 
can Air Filter Company of Louisville, Ky., and it 
has withstood several hundred hours of operation 
without any visible deterioration. It removes ap- 
proximately 50 per cent of the solids contained in the 
combustion products, and it also serves most effec- 
tively as a means of eliminating stratification in the 
heated air leaving the combustor. 

Final removal of the fly ash is accomplished by a 
battery of 18 American Blower Type ST separators. 
The general arrangement of this apparatus is shown 
in a drawing. Approximately 90 per cent of the 
20,000 cu. ft. per min. which comes from the com- 
bustor passes directly through the tubes, transferring 


CRUSHED COAL 


FROM 
ATMOSPHERIC HOPPER 


VENTS FOR AIR LEAKAGE 
FROM ROTOR POCKET 


HIGH PRESSURE AIR PICK-UP LINE 


COAL PICK-UP POINT 


most of the remaining dust into approximately 10 
per cent of the air stream which passes through the 
secondary tubes. This dust is concentrated again 
into approximately one per cent of the original air 
stream, which is then blown down through a small 
nozzle. The remaining 9 per cent can then be read- 
mitted to the main stream to the turbine. 

The mixing of the relatively cool air from the 
oil-heater side with the 1,300 deg. F. from the coal- 
burning equipment is accomplished by a mixing zone 
which is virtually the same as the cooling section at 
the end of the combustor. This device, designed by 
the Battelle combustion group, has functioned satis- 
factorily. 

At a firing rate of 1,800 Ib. of coal per hour, the 
heat release is approximately 750,000 B.t.u. per hour 
per cu. ft., or 6,000,000 B.t.u. per hour per sq. ft. of 
cross-section area. Under these conditions, the com- 
bustor runs relatively cool and clean. There has been 
very little slagging in the combustor, and virtually 
all of the ash appears as a fine dry powder suspended 
in the combustion products. Building up of ash on the 
combustor wall takes place only where the airflow is 
interrupted by some protrusion, such as a rivet. 
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The horizontal-shaft blow-through coal pump by which the pulverized coal is pressurized 
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Coal Preparation Equipment 


The coal for the Houdry gas-turbine plant is pro- 
vided by an Iron Fireman stoker which supplies coal 
in minus 2-in. lumps to a Whiting high-speed impact 
mill which includes a fan and a classifier. The fine 
coal, 97 per cent-100 mesh, flows with the convey- 
ing air upward through an &in. pipe into a coal 
separator located in the top of the pulverized-coal 
storage tank. This separator is a combination of two 
American Blower Type ST with 361 tubes, and a 
louver. The cleaned air is returned to the pulverizer. 
The vented air, which is always required in a closed 
circuit system such as this, is the secondary flow from 
the American Blower tubes. Make-up air is provided 
through an opening at the inlet of the pulverizer. 
The level of coal in the tank is controlled by a single 
Fuller rotary level indicator located just below the 
coal separator. This controller starts and stops the 
motor on the pulverizer feeder. The stoker operates 
in response to a level control on a small hopper from 
which the pulverizer feeder takes its supply. 

Feeding of the coal is accomplished by means of 
a variable-speed drum feeder. It was found after 
the first tests of this set-up that the pulverized coal in 
the storage tank was highly aerated, and its bulk 
density was as low as 20 lb. per cu. ft. Likewise, this 
coal is fluidized to such an extent that it will flow 
very readily through even the smallest crevices. Some 
difficulty has been encountered from leaks in the 
feeder, a problem still undergoing vigorous study. 

Continuous pressurizing of the coal at whatever 
rate may be established by the feeder is accomplished 
by the rotary coal pump. Two different types of 
pump have been tried extensively, but it appears that 
the blow-through feature of the pump illustrated, 
which was developed by the Turbodyne Corporation 
at Fontana, is essential. The pulverized coal is car- 
ried from the bottom of the pump to the combustor 
by means of compressed air flowing in a 11/4-in. line. 
The throttle for the plant is, therefore, the variable- 
speed drive on the coal feeder. The pulsations ex- 
pected to result from operation of the drum feeder and 
the coal pump have proved to be of no importance. 

The speed of the Houdry unit (rated at 5,180 
r.p.m.) is the primary variable, and the operator 
keeps this as a predetermined value by adjusting the 
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fuel flow. The only load on the machine is consti- 
tuted by the air which is blown down from the fly- 
ash separation equipment, and an additional quantity 
of air which is discharged through the control valve. 
Normally, speed remains constant, despite variations 
in combustor outlet temperatures of 25 deg. above 
and below the mean value. 


Future Work with the Houdry Unit 


The Houdry unit was installed for the dual pur- 
pose of demonstrating that coal can be successfully 
used as a fuel for a full-scale gas turbine and as a 
research installation to permit development of im- 
proved coal-handling, combustion, and fly-ash remov- 
al equipment. At the present time it is being operated 
as many hours as possible each week to determine the 
effect of the unremoved fine dust upon the blades of 
the turbine. After the first 150 hours of operation, 
inspection of the last row of blades, made by enter- 
ing the turbine through the exhaust duct, indicates no 
damage whatsoever. A very thin layer of fine dust 
adheres to the blades, but there is no evidence of any 
impairment of the turbine performance. It is realized 
that the Houdry turbine is operating at a temperature 
much lower than a power generating gas turbine, and 
it will not be safe to conclude that the problems of ash 
removal are solved satisfactorily until a full.scale, 
full-temperature gas turbine has been operated on 
pulverized coal for thousands of hours. However, the 

erformance of the Houdry turbine indicates that at 
east partial solutions have been found to the funda- 
mental problems of coal preparation and supply. 
combustion, and ash removal. 

It is the intention of the Locomotive Development 
Committee to push the project to completion as 
rapidly as possible. The first experimental locomotive 
will be composed of two units, with the power plant 
mounted on one and the coal preparation equipment 
shown in a drawing, on the other. Six-wheel trucks, 
identical to those used in 2,000-hp. Diesel locomotives, 
will be used. The 4,200-hp. gas-turbine power plant 
manufactured by Allis-Chalmers has undergone pre 
liminary tests. It will be moved to Dunkirk soon for 
extensive stationary tests. If these tests are satisfac- 
tory, the power plant will be installed in a locomotive 
and extensive road tests undertaken. 
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The coal-supply system which will be installed on the Locomotive Development Committee's gas-turbine locomotive 
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Loading pulpwood for Great Northern Paper Company's mills at Sheridan, Me. 


Handling Pulpwood 


Ax excellent example of coordinated effort on the 
part of a railroad, a shipper and a manufacturer with 
the objective of finding methods to lower the cost 
of handling commodities is the evolution of pulp- 
wood car design and the development of a special car 
dumper worked out by joint efforts of the Bangor 
& Aroostook, the Great Northern Paper Co. and the 
Magor Car Corporation. 

A substantial portion (about 20 per cent) of the 
freight traffic of the Bangor & Aroostook is pulp- 
wood, 818,661 tons having been handled during 
1947 and 710,335 tons during 1948. Most of it 
moves from loading points in the Northern Maine 
woods to paper mills such as the one at Millinocket, 
Maine. 

Until about 1947 the pulpwood to the Great 
Northern mills was loaded in box, gondola, rack or 
flat cars and unloaded at the mill by manual labor 
requiring about 215 man-hours to unload an aver- 
age car of 19 cords. 


MAY, 1950 


In Special Cars 


During 1945 the first of an experimental design of 
side-discharge pulpwood cars was worked out and 
the car built by the Bangor & Aroostook. 

The initial tests with this car indicated definite 
potential economies and the engineering staff of the 
Great Northern Paper Company developed a design 
of car dumper which in its final form was in- 
stalled at the Millinocket mill. Coincident with the 
dumper project, the Bangor & Aroostook ordered 
100 side-discharge pulpwood cars of 50-tons capacity 
which were completed and placed in service in 1947. 
They proved satisfactory and a subsequent order 
of another 100 cars, of essentially the same design, 
has been delivered by the Magor Car Corporation 
to the Bangor & Aroostook. 

Two of the drawings show the general design of 
the car dumper, which is comprised of two plat- 
forms 8 ft. 6 in. long by 9 ft. 5 in. wide, one 
under each truck of the car, hinged to tilt to a maxi- 
mum angle of 39 degrees. These platforms, with 
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the car are controlled in their movement by 
hydraulic cylinders of 14-in. bore by 5414-in. stroke 
exerting a force of 64,600 Ib. with 420 Ib. per sq. in. 
hydraulic pressure from a common source. 

The pulpwood car is run onto the tilting plat- 
forms of the dumper, uncoupled, and held to the 
rails by locking bars attached to lugs on the side 
of the car with 274 в-іп. pins. The locking bars are 
hinged to jaws on the ends of the pistons of two 
12-in. hydraulic holding-down cylinders secured 
to the dumper platforms. At 270-lb. per sq. in. 
hydraulic pressure the resistance to the overturning 
of the car is 27,250 lb. at each cylinder. 
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sure is applied to the 14-in. jacking cylinders and the 
dumper platforms and the cars are tilted. Structural 
brackets on the dumper platform are located in 
such positions as to permit the side sills of the car tc 
rest on heavy angle supports when the platforms are 
tilted to the maximum angle in the dumping posi- 
tion. In this position the contents of the car slide 
out onto a steel plate and concrete deck with a 
slope of 6 in. in 12 in. from which the pieces oí 


Section of the car dumper, with 
car on the platform, showing de- 


tails of the operating cylinders 
and the chute to the canal 


Once the car is locked to the platform rails an- 
other hydraulic cylinder of 6-in. bore and 15-in. 
stroke actuates the locking mechanism of the side- 
discharge car doors to unlock the doors, the pres- 


pulpwood roll into the canal leading to the mill. 

The hydraulic pressure is supplied by two motor- 
driven gear pumps, one of 1715-g.p.m. capacity for 
the holding down cylinders and another of 80-g.p.m. 
capacity for the jacking cylinders. Valves in a 
pump house adjacent to the dump serve to con- 
trol all three sets of cylinders. 

After the load has been dumped the movement of 


When the car is оп the dumper 
platforms, ready for unloading, 
the platform is tilted to an angle 
of 39 deg. The side doors unlock 
and the load slides out into the 
canol to the mill 
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the jacking cylinder pistons is reversed by the 
application of pressure to the stuffing box end of 
the cylinder which forces the oil from the opposite 
side of the piston through a 3-in. orifice to the 
return pipe lines thus lowering the platform slowly, 
under control, to the horizontal position where the 
pressure is released from the holding-down cylinders 
and the locking bars removed. The side car doors 
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Bangor & Aroostook car built by Magor Car Corporation for handling pulpwood 


are closed after the door trip cylinder is lowered 
and the doors secured in the closed position by 
latches. The complete operation of setting and un- 
loading the car can be performed in less than ten 
minutes. 


Description of the Cars 


The cars are of open hearth steel, with all shapes, 
plates and bars l4-in. thick and under. All sheets 
are of 0.20 per cent copper bearing steel The 
construction is principally by riveting, with welding 
being used for miscellaneous sub-assemblies. АП 
interior rivet heads are flattened. 

Since the entire sides of these cars are doors, the 
underframe carries the load on fish-belly center and 
side sills of approximately the same center depth— 
2 ft. 214 in. All chord angles are single except at the 
bottom of the center sill, where the inner and outer 
chord angles are used.  Bolsters, crossbearers and 
crossties are full flanged pressings, the bolsters and 
crossbearers having bottom cover plates. There is 
one continuous end sill, the end itself acting as a 
lateral tie. 

The ends are single inside sheathed, with inter- 
mediate and center zee stiffeners and pressed channel 
corner posts. The corner posts are tapered to a 
sufficient width at the bottom for substantial attach- 
ment to the side sill, the outer edge being vertical 
and the inner edge sloping outward toward the top. 
The end floor sheet is flanged across the car to take 
the bottom edge of the end sheet. Reinforced slots 
are punched in the end sheets at diagonally opposite 
corners of the car to serve as escape ladders from 
inside the car. 

The ends are connected at the sides of the car by 
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continuous rolled zee side plate members which 
carry the sides. These side plates are supported and 
spaced across car at the center by a double sheathed, 


ht Between Bolsters 


едм 
8 57/8" Inside Height at Ends 


8' 4" Inside Н 


Г erc раан нне рс арс es ia ms Si i ааа —47 8] Over Corner Posts- —— 


ECCE 


аа 


5775 = 
FREUE ISI E SEC NC 


perry ee ›. 4 ааа aas Mia mai abiat aaa daaa ahaaa 5 > 
Б B 
| : ORE 
1 . 
E ‹ » 
ө ° а 


Сааи TO T 


тә Ferre аа азе Сс жой иас BER 
f o: BS ee К 
EE ied 4 b А 
: te) . 
Hogmte-----fH--------- --13'6'----- р k 
Ti Е = 1- bs nis e iod tie 
А : — ct um DU 
кы шошо ЖЫ Clear Door Opening- xi e у узы D ызы oca US 46°0} Inside Length сые ыш шс е cce ы аа ы ы NOR inl Ду ae 
Е Баасан наа на реони 22' 9" Length Inside Compartment ------------------- Tea on ae 22' 9" Length Inside Compartment -------~--- c ый AAE 4 


т ~—6 §" Partition 


tam 


------27-278T7--------767847---2-- 


1 
1 
' 
1 
! 
' 
m" M 
£ PR — J]okh. ov ee Б 
m & 
v a 
т < 
E Е] 
& Ш шшр. z 
> NH NNNM а x 
5 т 
bad 1 
E i 
о 
D 


35" Dio. Wheels 
5V2" xIO" AAR Journals 


г ------8/6".--- н ee e+ eee 37'6" Truck Centers- ес 
аа 48'6" Over Striking Plates-- 


108 


Side elevation and plans of the Bangor & Aroostook pulpwood car 
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The cars are 
lined up over 
the dumper by 
ап internal- | 
combustion 
small switching 
locomotive. This 
illustration 
shows the chute 
down which the 
pulpwood rolls 
into the canal 
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The dumper 
platform, with 
а car in the 
tilted position. 
In the immedi- 
ate foreground 
is the pump 
house which 
contains the 
motor driven 
pumps and the 
controls 


dumper the 
sides of the car 
open and the 
contents slide 
down the apron 
into the canal 
leading to the 
mills . 
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When the pulp- 
wood cars are 
tilted on the 
platform of the 


full partition. Two additional spacers are placed 
between the side plates half-way between partition 
and ends of car. 

Each side is made up of two swinging doors, 
hinged on the side plate, and extending from center 
partition to the end of the car. Each swinging door 
is carried on four cast steel hinges, and carries two 
pocketed castings at bottom, or closing edge, which 
when the door is closed, nest over male castings 
welded to the side sill. These nested castings resist 
longitudinal motion of doors due to draft or buff. 
Doors are held in a closed position by latch hooks 
which work against flanges on the nesting castings. 

Each swinging door carries abuilt-in sliding door 
with bottom rollers, covering a 4 ft. 6 in. door 
opening. The sliding doors can be opened by a pinch 
bar working in a series of holes in the bottom 
member of swinging door in case they are jammed 
by the lading. 

The operation of swinging door latch hooks can 
be accomplished either manually or automatically. 
Hooks are connected by adjustable links to levers 
on rotating shafts, one shaft on each side of center 
sill. Each shaft is continuous, operating all latches 
on the side of the car which it controls. In auto- 
matic operation, on the dumper, a plunger working 
against a return spring, is pushed up by a tripping 
device. This plunger rotates one of the shafts, 
thus releasing both doors on one side of the car. 
Since there are two plungers under the car, each 
operating doors on only one side, dumping is 
selective as to direction, so that cars may still 
operate on the one-direction dumper regardless of 
being turned in handling. For manual operation, 
each shaft can be rotated by a linkage from a lever 
which is normally locked in a vertical position 
against the end of the center partition. There are 
two such levers, one on each side of the car. Аза 
safety measure, each lever releases only the door 
on the opposite side of car so that lading cannot 
be dumped on the operator. 

Combination  jacking pads and  hold-down 
brackets are located at each end of each bolster. 
Hold-down brackets are engaged by a removable pin 
to restraining mechanisms built into the car dumper, 
thus locking car to the rails during unloading. The 
trucks are unit type with cast steel bolsters and 
double-truss frames, A. A. R. D-2 spring group with 
top and bottom plates, chilled wheels, and roller 
side bearings. 

Safety devices meet with I. C. C. requirements, 
and include side and end ladders. Since swing doors 
extend full length of car, the side ladders are per- 
force attached to the swing door with the exception 
of the top grab, which is on the side plate. Roping 
staples are applied at the bottom of each side sill, 
near the center of the car. » 

The brakes are of conventional AB type, with 
truck connections passing through the bolster. The 
cars are braked at approximately 20 per cent of the 
gross rail load of 169,000 1Ь., based on 50-1Ь. pres- 
sure in a 10-in. by 12-in. brake cylinder. The train 
line and retainer line are welded to diaphragms 
through which they pass. 


MAY, 1950 


ЁЛ БЫН жы уу S. ВУЧО 8 


The car as the load is about to be dumped 


PARTIAL LIST ÓF SPECIALTIES ON BANGOR 
& AROOSTOOK PULPWOOD CARS 


Couplera. г.а. уез жк чке э» Symington-Gould Corp., Rochester, N. Y. 

Vokoe) хәл сте» PARS Symington-Gould Corp., Rochester, N. Y. 

Truck frames and bolsters ....Symington-Gould Corp., Rochester, М. Y. 

Journal box lids G Symington-Gould Corp., Rochester, N. Y. 

Center filler ........... . Symington-Gould Corp., Rochester, N. Y. 

Coupler release rigging Standard Railway Equipment Manufacturing 
Co., Hammond, Ind. 


ТИДЕ ДАЙР oiia r Об W. Н. Miner, Inc., Chicago 

Draft key retainer .......... Illinois Railway Equipment Co., Chicago 
Brakes, Air .............. eee Westinghouse Air Brake Co., Wilmerding, Pa. 
Brake regulator .............. Royal Railway Improvements Corp., 


Wilmington, Del. 
Universal Railway Devices Co., Chicago 
. Schaefer Equipment Corp., Pittsburgh, Pa. 
.Schaefer Equipment Corp., Pittsburgh, Pa. 
-Schaefer Equipment Corp., Pittsburgh, Pa. 


Hand brake .. 
Brake jaws ... 
Truck levers .. 
Truck connection 


Brake beams ................. Buffalo Brake Beam Co., New York 
Brake shoe keys ............. Buffalo Brake Beam Co., New York 
Brake, Truck, arrangmeent ...Unit Truck Corp., New York 
Journal bearings ............. Magnus Metal Corp., New York 


. Ajax-Consolidated Co., Chicago 

.. American Brake Shoe Co., New York 

..Union Spring and Manufacturing Co., 
New Kensington, Pa. 

Wheels. 5. кен ева уай Griffin Wheel Со., Chicago 


Dust guards .. 
Brake shoes ............ 
Truck springs and plates 


Side bearings ................ A. Stucki Co., Pittsburgh, Pa. 

Brake step ................... Apex Railway Products Co., Chicago 

Defect card holders .......... Western Railway Equipment Co., 
St. Louis, Mo. 


PRINCIPAL DIMENSIONS AND WEIGHTS OF BANGOR 
& AROOSTOOK PULPWOOD CARS 


Length over strikers, ft.-in. aana aa o a 48—6 
Lenth of truck centers, ft.-in. . ..37—6 
Lenth inside at end plate, ft.-in 
Length inside at floor, ft.-in. .. 
Length inside compartment, ft.-in. 
Thickness of center partition, ft.-in. ....... ES 
Width, maximum (at sliding door roller pins) ft.-in. ............ 9—9% 
Width отег::вібе ееп, е оваа ОЛЕ ЛЫКЧЫ 8—63, 
Nidth inside, ЛВ. з еее ово EEUU Og oos 8—714 
Height over all from rail, ШШ, дез» ъз» >ъважу уе А>»; 11—0 
Height, rail to top of floor, ft.-in. ........... ; 
Height inside to top of side and end plates, f! M 
Wheel diameter, in. а... .. 0—33 


Journal size, їп. .... 515 by 10 
Coüpler height; ft.-In.: оу а evo Mone pde rre o Paid os 2—10% 
Light; weight Ibe муза», Menkes vc E ае ate ss... 56,000 
Loaded weight; Alby з рне Кыр Ta pres ККУ ей ose nls tate 169,000 
Load; capacity, Iba эзе кулбу рдөн» oe Ghia Yr 113,000 
Capacity, "cu, "fto эз заде АД нень удаалаш EVE A Ea . 3,206 
Trick centered IIR. orari esia aaa сЕ A k 37—6 
Truck wheel base, ft.-in. 2.0.00. 0.00.06 cece ааа iae 
Clear door opening, ft.-in. ....... 2. Selene SERES 144 4-46 
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Corrosion of 


was used for liners and which were operated in the 
same territories with the same cooling water at the 
same operating temperatures remained free from 
the peculiar attack. Furthermore, the attack could 
be reproduced in the engine laboratory using single 
cylinder test engines—but again only with cylinders 
which represented the model which was suffering the 
damage in the field. Likewise, typical attack to a 
depth of 1/16 inch in three weeks was developed in 


* Abstract of a paper presented before the National Association of 
Corrosion Engineers, Hotel Jefferson, St. Louis, Mo., April 5, 1950. 

f Corrosion Consultant, Pittsburgh, Pa. 

t In charge—Corrosion Engineering Section, Development and Re- 
search Division, International Nickel Company, Inc., New York. 

1 Corrosion occurs also as a major factor in cylinder wear on the piston 
side, but this cause of cylinder deterioration will not be considered in 


this paper. Those interested should refer to C. C. Williams and W. M. 
Duff—J. Inst. Automobile Engineers (London), June 1933, pp. 73-92. 


Scavenging side 


as used on river barge service. 

The next occurrences investigated were in very 
large Diesels on ocean-going ships. Subsequently. 
the same type of attack was observed in railroad 
Diesels, in Diesels used to tow barges on inland water- 
ways, and in truck Diesels operating on the high- 
ways. Similar attack has been reported on cylinders 
of gas engines used in pumping or compressor sta- 
tions on cross country gas pipe lines. 

The nature of the attack is shown in the illustra- 
tions. It is characterized by the following features: 


(1) —The corroded metal has a honeycombed appearance. 

(2)—The corroded surfaces remain substantially free of 
corrosion products. 

(3) —The attack occurs in sharply defined areas with the 


=. 


Exhaust Side 


Fig. 1—Water-side erosion of Diesel engine-cylinder liner 
after service for six months bore of cylinder 2072 in. 


258 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER MAY, 1950 


Diesel Cylinder Liners" 
"Юр the past few years the authors have en- By F. N. Spellert 
countered individually a peculiar form of corrosion! and 
that occurs on the water side of diesel engine F. L. La Quei 
cylinder liners. ых 
It appeared first on liners in tractor engines, and 
particularly in engines of a certain model. Other 
models of the same make in which the same cast iron laboratory tests with a complete full size engine such 


bound between the affected and unaffected metal being 
very shar and abrupt, though usually irregular in outline. 

(4)—The center lines of the areas of greatest attack are 
characteristically 90 deg. from the center line of the crank- 
shaft. Attack on one side is usually more severe than on 
the other. Occasionally, there is faint attack of the same 
nature in the fore and aft quadrants in line with the crank- 
shaft. Frequently, attack is much deeper towards the 
bottom—the looser end of the liner, and is often absent 
‘in the center portion but may appear to lesser degree near 
the top, as shown in Fig. 1. . 

(5)—The location of this particular kind of attack does 
not seem to be determined to any primary extent by the 
location of the water inlet and outlet passages, nor by so- 
called “hot spots." However, there have been instances of 
cylinder liner erosion that have been connected with the 
location of water passages and regions of unusually high 
velocity and turbulence and which have been eliminated, 
or reduced, by improvements in the water flow arrangements. 

(6)— The rate of attack has been amazingly high, e. g. 
5/16 in. in 900 hours which is equivalent to about 3 in. 
per year. 

(7)—This peculiar attack is not confined to any one 
design or make of engine. It may appear in only a few 
engines of a particular type and sometimes in only certain 
cylinders of one engine. 


This evidence that the peculiar attack shown in 
Figs. 1 and 2 is not ordinary corrosion made the 
similarity of the form of attack to that observed in 
certain types of cavitation-erosion tests especially 
significant. 

One method of studying the resistance of materials 
to cavitation-erosion is to attach test specimens to a 
vertical carrier partially immersed in a test liquid. 
The specimen carrier is a nickel tube which forms 
the core of a high frequency magnetic circuit. Nickel 
has the property of changing its length when mag- 
netized so that acting as the core of the magnetic 
circuit it develops a high frequency longitudinal 
vibration. The magnetic circuit is tuned to the 
natural frequency of the test assembly and may 
be of the order of 6,000-9,000 cycles per second. 
The attached test specimen also, of course, vibrates 
at the same frequency through an amplitude of the 
order of 0.003 inch. 

One of the results of this high frequency vibra- 
tion is to cause cavitation in the test liquid and 
cavitation-erosion of the surface of the test specimen 
due to the collapse of the ‘vacuum’ bubbles on the 
vibrating surface. 

There is similarity between the attack on cast iron 
specimens in this type of vibratory cavitation-erosion 
test and the attack that sometimes occurs on the water 
side of Diesel engine cylinder liners. 

Since this sort of attack can be made to occur 
readily on cast iron by causing it to vibrate in con- 
tact with water, it is reasonable to assume that when 
what appears to be an identical form of attack has 
occurred on cast iron Diesel liners in contact with 
water, vibration of the liners may reasonably have 
been a major factor in the occurrence. This assump- 
tion is supported further by surveys of vibration in 
engines that have suffered this type of liner attack. 
In spite of the difficulties in making a proper study 
of the vibration of the critical surfaces, a consider- 
able amount of high frequency vibration of the 
liners has been detected with observed frequencies 
of the order of 1,500 cycles per second. 

A major difference between the attack that occurs 
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in the laboratory vibratory cavitation-erosion test- 
ing apparatus and that which occurs in engines is the 
rate of attack. The attack on one specimen occurred 
in 90 min. while that of another cylinder liner 
required several hundred hours. 

Cavitation-erosion is a complex phenomenon which 
includes simple mechanical damage from the pound- 
ing effects of the collapsing vacuum bubbles plus 
chemical or electrochemical action of the liquid 
involved. Some consider the mechanical effect to be 
all important, while others believe that the action is 
principally chemical or electrochemical, with the 
principal effects of the mechanical action being to 
prevent any protection film formation or polariza- 
tion of the corroding surfaces, thus maintaining 
attack at an extremely high initial or instantaneous 
rate. The truth probably is between these extreme 
points of view, with either mechanical or corrosion 
effects predominating, depending on the severity of 
the cavitation effects, as reflected in the time in 
which the action occurs, the nature of the material 
and the corrosivity of the environment. 

That ordinary electrochemical corrosion is not 
necessary is demonstrated by the occurrence of 
'cavitation-erosion on non-metals like glass. That 
mechanical effects are not always of controlling im- 
portance is shown by the extent to which cavitation- 
erosion can be suppressed by the application: of 
cathodic protection to test specimens, and by the 
generally superior performance of corrosion resist- 
ing metals and alloys. 

As indicated previously, the commonly used lab- 
oratory vibratory cavitation-erosion test method 
tends to accentuate the mechanical factors relative 
to the corrosion factors—as indicated by the fact 
that so much damage is accomplished in such a short 
period of time. It is not surprising, therefore, that 
the laboratory test method does not more definitely 
disclose effects of variations in the corrosion resist- 
ance of the materials tested nor differences in the 
corrosivity of the test liquids. This latter point was 
illustrated particularly well by the recent work of 
Rheingans? who reported no more cavitation-erosion 
of steel by sulfuric acid than by ordinary water in 
his vibratory cavitation-erosion testing apparatus. 
Nevertpeless, these accelerated test methods reg- 
ularly show considerable value of high resistance to 
corrosion by rating corrosion resisting metals and 
alloys above ordinary iron or steel having equal or 
better mechanical properties. They thus point at 
least indirectly to the role of corrosion in cavitation- 
erosion. 

From the practical standpoint, the fact that corro- 
sion is a major factor is very important. Since, in 
many cases, it is easier to do something about corro- 
sion than to improve the mechanical factors—eg. 
as by eliminating or reducing vibration. 

In the case of the Diesel liner problem of cavita- 
tion-erosion which the authors feel can be described 
properly as such, there are two avenues of attack 
from the standpoint of corrosion. 

The most common approach has been to reduce 
the corrosivity of the cooling water by control of 
alkalinity and the addition of chromate inhibitors. 
This practice was described by Hansen? who has 
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reported this trouble to be under control by care- 
fully maintained chromate treatment in railroad 
Diesels. The effectiveness of chromate inhibitors 
suggests that corrosion frequently, if not always, pre- 
dominates over mechanical forces in the cavitation- 
erosion of Diesel engine cylinders. 

It would not be expected that chromate or other 
inhibitors would be particularly effective in prevent- 
ing cavitation-erosion where mechanical factors pre- 
dominate as they do in the laboratory vibratory 
tests. This was confirmed by tests made for the 
authors by William J. Rheingans of Allis-Chalmers 
and reported in his ASME paper.? The object was 
to discover in the Allis-Chalmers test setup whether 
chromate additions to the water would eliminate or 
reduce cavitation-erosion of cast iron, including the 
alloy iron regularly used for Diesel cylinders. For 
convenient reference, these results are summarized 
here in Table I. 

Only in the case of the alloy cast iron liner mate- 
rial hardened by heat treatment was the addition of 
the chromate effective in reducing attack. Otherwise, 
the principal indication was that resistance to attack 
was a direct function of hardness—as might be ex- 
pected where the mechanical forces were in control. 
The better response of the heat treated alloy cast iron 
to chromate inhibition shown in these tests was in line 
with its general superiority over plain cast iron 
in service. 

The Allis-Chalmers tests failed to demonstrate 
the merit of the corrosion resistant austenitic cast 
iron Ni-Resist which in these tests performed, prob- 
ably because of its low hardness, no better than 
plain iron and did not respond to the protective 
effect of the chromate inhibitor. 

Just as the chromate inhibitors are more effective 
in practice than in the laboratory vibration tests, so 
the austenitic cast irons have performed much better 
in service than in the laboratory. Ni-Resist* liners 
are in common use—especially in truck Diesels on 
the West Coast—as a means of overcoming severe 
water side attack of the cavitation-erosion type, as 


?Rheingans, William J. Accelerated Cavitation Research, Paper pre- 
sented before the A. S. M. E. November 29, 1949. 

3 Hansen, M. A. “Water Problems in Diesel Locomotives"—]. Am. 
Water Works Association, Vol. 40, No. 9, 1948. Also Bulletin 469 Am. 
Railway Eng. Association, Nov. 1949, p. 80-87. 

4 Registered, U. S. Patent Office. 


well as providing improved resistance to corrosive 
wear on the piston side. The Ni-Resist liners gen- 
erally show only superficial pitting after use for 
90,000 mi., whereas cast iron liners are often pitted 
severely after 35,000 mi. 

Attempts have been made to arrest the peculiar 
cavitation-erosion attack of Diesel liners by the 
application of protective coatings, including baked 
phenolics. These have not performed well and have 
failed within three months by a process that was 
described as “blasting off" in the areas subject to 
attack, followed by the immediate incidence of pit- 
ting of the bright metal exposed. "These would be 
natural consequences of vibratory effects of the type 
believed to be operating. 

On the basis of practical experience and the con- 
ception of the problem as one involving cavitation- 
erosion, as well as any ordinary corrosion, one or 
more of the following steps may be expected to pro- 
vide effective remedies of the difficulty: 


1.—Reduce vibration of the liners by any practical means, 
as by redesigning the liner supports to introduce damping 
effects or avoid opportunities for resonant vibrations at 
natural frequencies to become established. 

2.—Develop and use more resistant liner metal. Hardened 
alloy cast iron liners appear to respond better than soft 
plain cast iron to chromate inhibition of corrosion. 

3.—Treat the water with chromates in proper concentra- 
tion, e. g. 2,000 p.p.m. or more and adjust pH to proper 
value, e. g. 8.5 to 9.5. Begin this immediately when the 
engine is put into service and maintain it thoroughly, since 
once attack has started, it may be difficult to arrest it. If 
attack has started, add suitable wetting agents which will 
not have a reducing effect on the chromate as determined by 
preliminary studies. 

4.—Reduce the opportunity for vacuum cavities to be 
developed by: (a)) Keeping the water temperature as high 
as practical; (b) Keeping the water pressure as high as 
possible; (c) Introducing air bubbles to serve as cushion: 
against vacuum bubble collapse—as is done with hydraulic 
turbines. This will, of course, require simultaneous use oí 
chromate inhibitor. 


On the basis of the authors’ observations as de- 
scribed here, it is suggested that the ultimate solution 
to this peculiar corrosion problem will require the 
cooperation of the mechanical engineers with atten- 
tion to mechanical features of the design and con- 
struction of engines. More thorough surveys of 
high frequency vibrations will be required before 


TABLE I—SUMMARY OF RESULTS OF CAVITATION-EROSION TESTS OF DIFFERENT IRONS IN WATER 


WITH AND WITHOUT CHROMATE ADDITIONS* 


Material Condition 
Nickel Chromium Cast Front ................. ern nne As Cast 


Nickel: Chromium Cast Tron?! 22 аон KE TIER Heat Treated 


Ni-Resist, Type 1? ЧР Mai quais Mero oS sut T oA dom As Cast 
Ni-Resist, Type 2? .... ETA TA ТУРУК Аз Сав! 
Ni-Resist, Туре 3* no n ROSE CN E RH, As Cast 


Loss in Weight in Milligrams in 120 
Minutes in Cavitation-Erosion Test 
Water + 2000 Water + 4000 


Hardness Distilled P.P.M. Chromate Р.Р.М. Chromate 
Rockwell A Water PH 8.6 РН 86 

55 68 67 7 

71 59 36 31 

43 136 115 122 

35 166 166 181 

42 133 130 115 


CHEMICAL COMPOSITION—Per Cent 


Tc. Mn. Ni. Cr. Cu. P s 
l. xa рз. cer ә бй DE SOOO IER Ha ONERE IO IER EE 3.15 2.14 0.64 2.17 = T 0.08 DX 
РОО ӨЛ бз жыр АН БУЛЫР УЛЫЙ IT 2.97 1.82 1.21 13.82 2.24 6.14 0.08 0.08 
Sessa) 3S Tee cee ore ORR eee qu OnE du eI ROS Sn 2.74 2.32 1.20 19.98 2.00 0.08 0.08 
Кл Со вна НАА Дана Оаа a. 2.47 1.81 0.71 29.75 3.00 0.08 0 
* Data from Rheingans. 
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they can be eliminated by changes in design that 
probably need be only minor in nature. Such sur- 
veys can be made most effectively on engines oper- 
ated under normal load conditions and fitted with 
devices for the detection of high frequency vibra- 
tion of the cylinder liners. 

The most economical solution of widespread 
problems of this kind is likely to proceed from well 
organized cooperative research—such as was the 
case with the effective work on the problem of 
cracking of steam boilers. The authors recommend 
that this method of attack be considered carefully 
by those most interested in improving the service- 
ability of Diesel engine cylinder liners. 


Ordinary Corrosion 


It may be noted that where the peculiar kind of 
corrosion which the authors have ascribed to vibra- 
tory cavitation-erosion does not occur, the control 
of ordinary corrosion and tuberculation in Diesel 
cooling systems is not difficult. All that is required 
is the use of water of good quality, low in dissolved 
solids and treated with an inhibitor such as sodium 
chromate and caustic soda to a pH of 8.5 to 9.5. 
About 500 p.p.m. of sodium chromate will usually 
be sufficient, but it is common practice to run on the 
safe side and keep the chromate concentration above 
2,000 p.p.m. as described by Hansen*—or even as 
high as 5,000 p.p.m. where salt water is used for 
cooling. In cooling water systems which include 
aluminum surfaces in contact with the water it has 
been suggested that the pH be reduced to something 
of the order of 7.0 and certain proprietary inhibitors 
have been developed to provide protection to both 
iron and aluminum at this pH level. 

Where proper treatment of the water has been 
delayed so that some corrosion scale has formed, a 
wetting agent (compatible with the inhibitor) can be 
used to advantage to aid diffusion of the inhibited 
water to the metal surfaces. 


Crevice Corrosion 


In addition to the peculiar corrosion identified as 
cavitation-erosion as just described, there are occa- 
sional occurrences of severe crevice corrosion in 
way of liner supports and especially under the rub- 
ber gaskets used to seal the water passages at the 
bottoms of liners. Attack of this sort is illustrated 
by Fig. 3. 

The mechanism of this attack is believed to in- 
volve differential aeration or oxygen concentration 
cell effects with the iron within the crevice or under 
the gasket being anodic to the freely exposed iron. 

This corrosion is difficult to arrest by the use 
of passivating inhibitors of the chromate type, since 
these won't reach the iron within the crevice that 
requires protection. They may even aggravate the 
attack by their passivating effect on the freely ex- 
posed iron and by acting as depolarizers of the 
cathodic surfaces. 

The most likely remedies would be to apply a 
protective coating to the iron within the crevices 
or to use a plastic sealing compound, such as low 
melting point asphalt, that would survive exposure 
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Fig. 2—Erosion of water side of large Diesel engine 
which progressed to perforation of cylinder wall 


Fig. 3—Crevice corrosion of Diesel cyl- 
inder liner under rubber sealing casket 


to the hot water for long periods and that would be 
heavy enough not to be floated away. 

Occasionally, also, there is some galvanic corrosion 
of cast iron jackets which are undercut around cop- 
per gaskets, such as are sometimes used at the tops 
of liners. Such galvanic action can be prevented by 
maintaining a proper concentration of chromate 
inhibitor. 

The authors wish to acknowledge the help of 
William J. Rheingans of the Allis-Chalmers Com- 
pany, Milwaukee, Wisconsin, for his help in carry- 
ing out the tests to show effects of chromate inhibitors 
in his vibratory cavitation-erosion testing apparatus. 
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ELECTRICAL SECTION 


The Vapor Degreaser 
In the Electric Shop 


Experience with a vapor degreaser in the Rock Island's Silvis, 
Ill., shop shows they may be used with silicone insulation and 
indicates they are a "must" for every electrical repair shop 


Fig. 1—A generator armature goes into the vapor 


Tae vapor degreaser is not new, only the applica- 
tion of its use for cleaning electric equipment is new. 
There is nothing mysterious about its use; it is a 
process developed for removing oil and grease from 
metal parts by placing them in a vat in which a chlor- 
inated solvent has been vaporized. As these vapors 
condense on the cold metal, the fluid condensate dis- 
solves and removes the grease and oil as it drains off 
the metal. ' 

The conventional unit consists of an open tank in 
which solvent, several inches deep, is placed and heat- 
ed to a point where it boils and causes vapors to be 
generated. This vapor rises in the tank and condenses 
on the cold parts suspended in the tank, draining 
back in the tank as a liquid, where it is again vapor- 
ized. This raising of the vapor and condensing would 
be a continuous process, but for the fact that the 
item suspended in the tank, whether it be an arma- 


* General Electrical Foreman, Chicago, Rock Island & Pacific. 
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ture, set of field coils or piece of metal, soon becomes 
as hot as the solvent, and no further condensing takes 
place. Since the vapor might overflow the tank, some 
means of controlling the height of the vapor is nec- 
essary. This can be done by controls that will stop 
the boiling of the solvent or some means of condens- 
ing the vapor after it reaches a certain height. This 
can be done by air, water coils or water jackets. Most 
machines use both methods. The vapor is condensed 
at a certain fixed height and a thermostat is applied 
a couple of inches above the vapor line so that if 
more vapor is generated than can be condensed, then 
the rise of the vapor above this line will operate the 
thermostat and stop the boiling of the solvent. 


Condemned Without Evidence 


Too many engineers, unfamiliar with the results 
obtained by the use of the degreaser, have con- 
demned its use for cleaning electrical equipment. 
These men are connected with manufacturing some 
part of the electrical apparatus such as the insulation 
material or the varnish, and they condemn its use 
without knowing about the results being obtained. 
For example, an engineer connected with one of the 
largest manufacturers of electrical apparatus stopped 
in the shop, and wanted to see a vapor degreaser 
operate since he had never even seen one in use. This 
man told me he had just given a paper at one of their 
monthly meetings. Of course, I made it my business 
to get a copy of this paper and I can honestly say it 
was very well written, but you could not find one 
good word for the use of the degreaser. It may be 
only a coincidence that this company does not make 
a varnish that can be cleaned in a vapor degreaser. 
When we first had the degreaser in operation, some 
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Fig. 2—Moisture coming 
out of the armature 
clouds the vapor 


of the varnish manufacturers brought their varnish 
customers to our shop and tried to convince them 
that we were removing the varnish and destroying 
the windings. Usually the customers went away more 
sold on the degreaser than before. 


Experience 


The application of the degreaser for cleaning elec- 
trical equipment was not adopted before it was given 
a very torch test. I had seen a couple of degreas- 
ers in operation cleaning metal, and had also seen 
them used for softening the varnish for stripping 
armatures and stators. I got the idea that if we could 
get a varnish which would not be softened or re- 
moved by the solvent, there would be a big time and 
labor saving. Also, the degreaser would do a more 
thorough job of cleaning electrical equipment than 
we were doing by other methods. I have visited sev- 
eral railroad electrical shops, as well as several large 
street car repair shops, and in almost every case, 
more men were employed in cleaning the apparatus 
than were used in repairing it. Some had shops out- 
side in the open—some had enclosed buildings with 
very elaborate fire protection, as most cleaning was 
done with some petroleum product, and in not one 
case could you say the condition of the apparatus 
was satisfactory after it was cleaned. The type of men 
used on the work were very low grade, as it was im- 
possible to get any craftsman to work in this dirty 
condition. | 

I knew what it was costing us, and I also knew it 
was not satisfactory. I made contact with several 
manufacturers of degreasers, and told them my story. 
and what I wanted to do. Not one of the manufac- 
turers wanted to even try it out, but I kept on trying. 
and eventually found a manufacturer who was willing 
to help work out something. We then made up a 
small degreaser about two feet square and one foot 
high. Next, I wrote to several varnish manufacturers, 
but after telling them the story we got practically the 
same results. None of them wanted to try their var- 
nish. Eventually, we gathered together about seven 
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or eight branls of varnish, and under test, only one 
of the samples proved satisfactory. For the purpose 
of the tests, we made up a number of coils insulated 
with the various varnishes. These were put through 
the degreaser, and then given a number of severe 
tests both in the shop and laboratory. Of all the 
varnishes tested only one of them proved satisfactory. 

In making these tests we were using a solvent of 
trichlorethylene, which has a boiling temperature of 
188.8 deg. F. Next we tried nadle kyler which 
has a boiling point of 249.8 deg. F. This high boiling 
point also removed all the moisture, and we have been 
using it ever since. ; 

All shop operators know what a task it is to get 
moisture out of a piece of electrical apparatus. It 
was nothing unusual to spend a week, and sometimes 
longer, to remove the moisture from a large genera- 
tor armature. Since the degreaser has been in serv- 
ice, we have eliminated the moisture problem entirely. 


Fig. 3—The armature is lifted out of the vapor 
while it is still cloudy, indicating a longer im- 
mersion is needed for complete moisture removal 
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Removal of Moisture 


Several years ago, one of the generators on a fairly 
new locomotive was running through some territory 
in which it encountered several severe snowstorms, 
and the generators became water soaked. The gen- 
erators became so bad that they did not complete a 
trip for several weeks. The manufacturer of this 
equipment would attempt to bake out this equip- 
ment, and on several attempts it was put in the oven 
two and three days at a time, but each time it was put 
back in service, it would again fail after a week or 
ten days operation. When this generator first came 
to the shop, I volunteered to remove the moisture, 
but the service man who was supervising the work, 
said he had had very specific instructions not to put 
this generator through our degreaser. After several 
attempts by the manufacturer, our management told 
me to repair this generator and get it back in service. 
We put the armature through the degreaser and the 
first cycle brought the resistance to ground from 
0 megohms to 300 megohms, and on the second cycle, 
the resistance went over 2,000 megohms, which was 
the capacity of our megohmer. This generator is still 
giving satisfactory operation after three years' serv- 
ice. The same company has since installed degreasers 
in practically all its service shops and is using them 
for cleaning traction motors and generators. 

To demonstrate the removal of moisture, several 
photographs were taken of a main generator arma- 
ture being put through the degreaser. Figure 1 shows 
this armature lowered into the degreaser. Figure 2 
shows the close-up view of the same armature in the 
identical position. These photographs show very 
clearly the removal of the moisture. The vapor is 
transparent, and if there is no moisture present, the 
vapor line is not visible. Only the condensate can be 
seen, as it runs off the part suspended in the tank as 
a colorless liquid. These photographs show a steam- 
like vapor which can easily be seen, and which is the 
water being removed from the armature. The de- 
greaser is equipped with several water traps and 
when we first applied these traps, it was necessary to 
keep continually draining the reservoirs. This took 
too much time, so they were made self-draining, and 
it is not unusual to drain off several quarts in a day's 
operation. Figure 3 shows the armature being re- 
moved from the degreaser and it may be seen there 
is still considerable moisture present in the vapor in 
the tank. After this armature was tested with a 
megohmer, it still contained some moisture and had 
to be given a second cycle. 


Service Life of Motors and Generators 


We have traction motors in service that have accu- 
mulated over a million miles and have been shopped, 
and put through the degreaser four to five times. 
Most of our traction motors have been through the 
degreaser at least two times, and many main genera- 
tors have been through the degreaser at least once. 

Before using the degreaser, it would often be nec- 
essary to drill the air vents left in the motor lamina- 
tions after about every third shopping as the accu- 
mulation of dirt would block these passages. Since 
using the degreaser, these air passages are just as 
clean as they are with a new set of laminations. 
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Degreasers and Silicone Coils 


The question is raised as to what effect the de- 
greaser will have on silicone coils, and in this con- 
nection, I might say we have been winding our arma- 
tures with coils having considerably more silicone 
than the so-called “silicone coils" now being exten- 
sively used by one of the manufacturers of this equip- 
ment. We have been using the coils for a good many 
years. In fact a large part of our experience with the 
degreaser has been with these silicone coils, and you 
can be sure it will not have any detrimental effect on 
the outside binder, which is, of course, not silicone 
varnish, but usually a synthetic varnish having a 
bakelite base. 

We have also run several sets of 100 per cent sili- 
cone coils through the degreaser without doing any 
damage, as these armatures have all been previously 
impregnated with another type of varnish. 

The question most frequently asked is how long we 
suspend an armature, or a set of coils in the solvent. 
When we first started using the degreaser we would 
leave the part, being cleaned, in the vapor only four 
or five minutes, but we have since learned this was 
not necessary. We therefore, put the part being 
cleaned in the degreaser unattended and leave it 
complete a cycle which takes from 10 to 20 minutes, 
depending upon the size of the part being cleaned. 

In conclusion, I can say no piece of equipment 
we have in our shop has done more to cut the cost 
of overhauling electrical equipment, and the degreaser 
should be a must in any electrical shop that expects 
to meet outside competition and show a return on 
the investment necessary for a modern railroad elec- 
tric repair shop. 


ME E Lr SALE 


The General Electric 4,500-hp. gas turbine-electric loco- 
motive has started its second year of test in freight serv- 
ice on the Union Pacific after undergoing thorough shop 
inspection following completion of its first year of opera- 
tion—lt is shown hauling a mile-long freight train near 
Sloan, Nevada—Caboose immediately to the rear of loco- 
motive provides working space for G.E. engineers who 
observe performance and note operating data 


The all-electric kitchen car and diner 


Twin- Unit Diner 


With All- Electric Kitchen 


Pennsylvania application has demonstrated the practica- 
bility of using axle generators and batteries to develop 
the large power requirements of all-electric kitchen cars 


The pantry showing the coffee urn and hot table 


MAY, 1950 


Ty twin-unit diner with all-electric kitchen, which 
was built by the American Car & Foundry Company 
for the Pennsylvania, has been in service approxi- 
mately one year, during which period excellent re- 
sults have been obtained from all the apparatus. 

The railroad's program includes 16 twin-unit din- 
ers, but only one of the twin-units has a complete 
allelectric kitchen. The remaining 15 have electric 
kitchens with the exception that coal ranges are used 
in place of the electric range. 

The twin-unit, all-electric diner consists of a full 
length, 64-seat, air-conditioned diner having an over- 
all length of 85 ft. It is constructed of high tensile 
steel, equipped with cast steel frame, 4-wheel trucks, 
wheel slide control, and electro-pneumatic brakes 
with speed governor. The car is provided with fluor- 
escent lighting, automatic door mechanisms, public 
address system and other refinements to add to the 
comfort and luxury of the patrons. The associated 
unit, which is also 85 ft. long overall, is a kitchen- 
dormitory car consisting of a 36-ft. all-electric kitch- 
en-pantry, and a sleeping section having 18 berths for 
the dining car crew, a crew's lavatory, and a state- 
room for the steward. All of these sleeping areas are 
air-conditioned and provided with an improved sys- 
tem of illumination. 

The electrical apparatus in the kitchen-pantry sec- 
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One side and end of the kitchen 
showing the range and broilerizer 


tion includes individual floor-mounted refrigeration 
units for the main refrigerator, low-temperature re- 
frigerator, pantry refrigerator and ice cream cabinet, 
combination charcoal-electric broilerizer, combina- 
tion steam-electric coffee urn, combination steam- 
electric hot table, electric dishwasher, glass sterilizer 
and full electric range. 

Each food refrigeration unit consists of a direct- 
expansion (freon), 2-cylinder condensing unit em- 
ploying a ló-hp. 220-volt, 3-phase, 60-cycle belt- 
driven motor and air-cooled condenser. The evapo- 
rator is of the extended surface, forced air type, 
with a 1/100-hp. shaded-pole, 115-volt, single-phase, 
60-cycle, motor-driven fan which operates only when 
the door is closed. A small 4-watt, 115-volt fluor- 
escent germicidal lamp, which is also energized only 
when the door is closed, provides for the steriliza- 
tion of the compartment. 

The combination charcoal-electric broilerizer con- 
sists of an adjustable grille beneath which there is 
an adjustable charcoal hearth. Above the grille, 
there is a nominal 4-kw. electric broilerizer consist- 
ing of four separately controlled units and each of 
these units consists of three elements of which ele- 
ment No. 1 is used on direct battery operation. 
Element No. 2 is used when the generator is in opera- 
tion with the lead-acid battery, and element No. 2, 
plus element No. 3, is used when the generator is in 
operation with an Edison battery. With each of the 
above operations, approximately 4 kw. of energy is 
consumed, thereby affording substantially constant 
heat with a voltage variation of 97 to 160 volts 
direct current. Switching from one set of elements 
to another is automatically accomplished by means of 
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contactors energized through the generator reverse 
current relay. А low-voltage relay cuts off the ele- 
ments in the event of low battery voltage. 

The combination steam-electric coffee urn is 
equipped with low pressure (15 lb. per sq. in.) steam 
heating coils and two sheathed electric heater ele- 
ments. The automatic control of these electric heaters 
is arranged similarly to that of the broilerizer, but 
with both elements in parallel on direct battery opera- 
tion. The No. 1 element is used when the generator 
is in operation with a lead-acid battery, and No. 2 
element is used when the generator is in operation 
with an Edison Battery. The temperature is con- 
trolled by means of an adjustable thermostat and a 
low water cut-out is also provided. The switching 
from one set of electrical elements to the other is 
automatically accomplished by means of contactors 
energized through the generator reverse current relay. 
The broilerizer low-voltage relay affords low-voltage 
protection for both the coffee urn and hot table. The 
above-mentioned automatic switching arrangement, 
in combination with the thermostatic control, pro- 


Opposite side of the kitchen as shown in another illus- 
tration—the dishwasher may be seen in the foreground 


vides uniform heat with a voltage variation of 97 
to 160 volts direct current. 

The electrical control of the combination steam- 
electric hot table operates on the same principle as 
the coffee urn, but the energy consumption is ap- 
proximately 2 kw. as compared with 4 kw. for the 
coffee urn. 

The electric dishwasher operates on the principle 
of spraying 140-deg. F. water alternately from top 
and bottom jets for approximately 50 seconds dur- 
ing the washing period, followed by a 12-second 
dwelling period, then a 10-second rinse period with 
190-deg. F. water, and a 2-second rest period before 
recycling. The flow of rinse water is controlled by a 
solenoid valve which prevents the flow of 140-deg. 
and 190-deg. water simultaneously. The unit con 
sumes approximately 30 gallons of 190-deg. water 
per hour in normal service. Temperature gauges 
are provided for both wash and rinse water, and the 
unit has pushbutton control. 

The coordination of the various functions of the 
unit is handled by an electric timer and the wash 
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Interior view of 
the dining room 


water is circulated by means of an 80-gal. per min. 
centrifugal pump, belt driven by a 34-hp., 220-volt, 
3-phase, 60-cycle motor. A small motor-driven cen- 
trifugal fan removes the steam vapor from the cabinet 
and thus prevents it from entering the body of the 
car. 

The sterilization of drinking water glasses is ac- 
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The broilerizer control panel 
over the door in the kitchen 
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complished with an 18-in., 15-watt, 115-volt, a.c. 
fluorescent germicidal lamp. 

The full electric range consists of three units, each 
of which has two hot plates rated 2.5 kw., and each 
hot plate has three heating elements. All of the range 
units are equipped with ovens, each oven having a 
top heating element rated 1.5 kw. at 115 volts and 
a bottom heating element, also rated 1.5 kw. at 115 
volts. The oven temperature is thermostatically con- 
trolled. Each top plate has a four-position switch for 
controlling the degree of heat by combining elements, 
series, series-parallel and parallel. To compensate for 
the difference in voltage between direct battery opera- 
tion and gnerator operation, a transfer bus is auto- 
matically brought into service whereby the third 
heating element is energized in series with the other 
elements on generator operation. A low voltage relay 
is employed to cut off all range heating elements in 
the event of low battery voltage. 

The control for all of the d.c. kitchen electrical 
apparatus is electrically interlocked with the lighting, 
so that, when the lighting is turned off, these units 
are de-energized to prevent the heavy drain on the 
battery during layover periods, which could occur if 
the manual switches for these units were left in the 
on position at the end of the run. 

Provision is made for the utilization of 220-volt, 
3-phase, 60-cycle standby energy at the terminals 
for the operation of the a.c. kitchen and pantry ap- 
paratus. This eliminates the necessity of operating 
the 8-kva. amplidyne booster inverter during the 
layover periods. This feature is accomplished by 
means of a transfer relay, three-pole, double-throw 
type, having a.c. coils and electric interlocks; also, 
coordinated time delay relay and mechanical inter- 
locks insure the proper transfer of the load from one 
source of supply to the other. 
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The crew's dormitory 


Drinking water is obtained from a tank-type cool- 
ing unit. It is rated 15 gal. per hr., reducing the 
water temperature from 80 deg. F. to 50 deg. F., with 
90 deg. F. ambient temperature. Water is supplied 
to two faucets, one at the alcove adjacent to the 
unit, and the other back of the bar at the center of 
the car. This cooling unit, which is located in the 
main dining car in a compartment at the coupled and 
also supplies cooling for two beverage refrigerators 
back of the bar. The refrigeration unit is similar to 
the 14-hp. units in the kitchen. 

Incandescent lighting, operating on 115 volts d.c., 
is employed in the kitchen, pantry, dormitory and 
steward's section, but the marker lights are on 32 
volts d.c. The passageway is illuminated with 115- 
volt a.c. type, T8 fluorescent lights. 

Three exhaust fans insure adequate ventilation at 
all times. One, a centrifugal type, 1,800-c.f.m., 15-hp. 
unit, is located in the kitchen. A 12-in. diameter 
propeller type fan removes vitiated air from the 
dormitory section, and another 12-in. diameter pro- 
peller type fan removes air from the crew's lavatory 
and electric locker. Filtered fresh air is admitted to 
the pantry and kitchen areas through a grilled open- 
ing in communication with the area above the inner 
diaphragm at the coupled end of the car. 

An 8-ton Frigidaire direct-expansion system of air- 
conditioning is employed to provide comfort condi- 
tions in the passageway and sleeping areas. The com- 
pressor motor is a 15-hp., 126-volt, d.c. unit, while 
the evaporator blower motor and condenser fan motor 
are each 1-һр., 220-volt, 3-phase, 60-cycle units. 

An $-kva. 220-volt, 3-phase, 60-cycle, General 
Electric amplidyne booster inverter provides alter- 
nating current energy for the operation of all of the 
above-mentioned air-conditioning units. 

The primary electric power supply is comprised of 
two 25/30-kw., axle-driven, body-suspended, General 
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Electric motor generator sets, one driven from an 
axle on each truck by means of a 2.54 gear ratio 
Spicer drive with automatic clutch. Each generator 
has current and potential regulation to protect against 
overload and control battery charging. Parallel oper- 
ation of the generators with assurance of equal divi- 
sion of the load is obtained by means of biasing coils 
on both generator regulators which measure and 
equalize the output from the generators. The motor 
portion of each unit is rated 25 hp., 220-volts, 3-phase, 
60-cycles. Receptacles are provided to supply 220- 
volt, 3-phase, 60-cycle standby yard or terminal 
power for driving the motor generator, at which 
time the d.c. output is limited to approximately 
15.5 kw. 

Standby power on the road is supplied by 110-volt, 
1.020-amp.-hr. storage batteries. Тһе nickel-iron- 
alkaline batteries consist of 90 cells A24H assembled 
in 23, 4-cell trays, one tray having only 2 cells. 

The following tabulation gives an analysis of the 
electrical load on the kitchen-dormitory car: 


TABLE 1. 
Estimated 
Items Connected Load Normal Operation 
K.W. KW. K.W. KW. 
(D.C) (А.С) (D.C) (А.С) 
Refrigeration, ................. se 1.5 sre 1.5 
Уепайоп.................... ES 0.7 n" 0.7 
Air conditioning. .............. 10.0 2.0 10.0 2.0 
Incandescent lighting........... 1:4. sius 1.7 EN 
Fluorescent lighting. ........... v 0.2 ee 0.2 
Three ranges (top plates)... .... 15.0 3 45 10.0 RA 
(оуепѕ)........... 17.4 5.8 
Broilerizer..................... 8.0 4.0 
Hot table... lectores 2.0 1.0 
Coffee urn........... ioi 4.0 2.0 
Ventilation for condensers of re- 
frigerator сео арсен әз Wk 0.4 CT 0.4 
58.1 4.8 34.5" 48 


In road service, the two axle motor generators 
have handled the above-mentioned loads and kept 
the battery próperly charged. From checks that have 
been made, the 1,020-amp.-hr. battery, with certain 
supervision of the load, will provide the required elec- 
trical energy for approximately 4 to 5 hours' service. 

The kitchen and pantry is furnished in stainless 
steel throughout and every consideration has been 
given in the layout to insure cleanliness, efficiency and 
utility, to the end that the patrons are provided 
excellent cuisine. 

The following tabulation gives an analysis of the 
electrical load on the main diner which is equipped 
with one 25/30-kw. axle motor generator and a 510- 
amp.-hr. battery: 


TABLE 11. 
Estimated 
Connected Load Normal 
Items K.W. K.W. K.W. м. 
1 А (D.C. (А.С.) (D.C) (А.С) 
Refrigeration.................. see, — 0:15 ke 0.75 
Ventilation (exhaust fans)....... ges 70:25 KF 0.25 
Air-conditioning. .............. 10.0 2.0 10.0 2.0 
Incandescent lighting........... 0.5 A 0.3 A 
Fluorescent lighting............ о 00 EM 2.0 
10.5 .0 10.3 5.0 


This car is equipped with wide panorama windows 
with attractive draperies, soft upholstered chairs, 
individual table lights, flower vases and a general 
decor comparable in all refinements to the finest din- 
ing rooms having the comfort and convenience of the 
patrons as the first consideration. 
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Pallet Handling of Batteries 


New York Central's battery shop at Collinwood improves battery handling and 
greatly reduces time required to supply a yard with reconditioned batteries 


A pallet loaded with batteries goes into a battery car 


Dinn the Collinwood, Ohio, battery shop of the 
New York Central was modernized, much thought 
was given to the best utilization of floor space to 
give the maximum battery storage capacity. Hereto- 
fore, the battery sets had been stored on benches con- 
structed to be at the height of the truck used for 
transporting them. This confined them to one level 
only. As the number of battery sets in use continued 
to increase, due to Dieselization and air conditioning, 
more bench space was needed, as well as increased 
charging capacity. Estimates of additional covered 
floor space to accommodate the increased turn-over 
showed clearly that serious thought should be given 
to better utilization of the floor space by tiering 
the batteries. 

The problem was carefully studied by material 
handling experts who showed how the batteries could 
easily be handled on pallets and raised by means of 
a fork truck. It would permit safe handling to three 


* General supervisor electrical equipment, New York Central System. 
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By G. S. Glaiber* 


levels, a half a set at a time for air conditioning and 
Diesel batteries, and a complete set for the other types. 
A complete set consists of four large trays at a time 
or eight small ones. When the batteries are lifted to 
the topmost tier, they are raised well over ten feet 
from the floor level. 

It was shown by a number of tests under actual 
working conditions that the proposed method was 
workable. Then plans were drawn up along the lines 
of palletized battery handling to three storage levels. 


Results are Satisfactory 


The shop addition has since been completed and 
the pallet handling has been in constant use for over 
six months at this shop. It has also been installed 
in a few outside points. Results have been excep- 
tionally good and several improvements have been 
made on the original idea. The batteries are shipped 
on pallets to some of the yards. and the method is 


Protective frame which serves as blocking during ship- 
ment being slipped down over a battery on a pallet 
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spreading as more yards acquire means for handling 
the batteries in this manner. 

As an example of how palletization operates for 
handling storage batteries, we can follow a battery 
set from the time it was put on a pallet at the yard. 
The battery trays are placed on the pallet, and to 
protect them from toppling in lifting into the battery 
car, a protective frame is placed around them as il- 
lustrated. This also acts as blocking en route. The 
pallet is lifted with a fork truck to the floor of the 
battery car—a retired baggage car assigned to this 
service—and moved in express trains. Inside the car 
is a hand-operated pallet mover which lines the pallets 
up in the car, four abreast. At the floor line of the 
inside wall of the car, spaced for pallet length are 
steel ways for holding the pallets in place. They serve 
as removable blocking for the pallets. Forty pallets 
of batteries made up of four large trays, or eight 
small ones per pallet, can thus be transported with- 
out a nail being driven into the car floor. Beginning 
in the yard, the labor savings of this system are 
evident. On the average, thirty-six hours after the 
battery car is loaded, it is at the battery shop ready 
to be unloaded. 

The pallets are moved to the car door by means 
of the pallet mover which stays with the car. They 
are taken out of the car by the shop fork truck and 
moved to the shop where the batteries are recon- 
ditioned. The trays are slid from the pallet to the 
bench and their inspection and subsequent condi- 
tioning is started. 

When a battery set has been reconditioned and 
passed as serviceable, it is re-palletized and trans- 
ferred to the storage room shown in one of the il- 
lustrations. In the meantime, the battery car is loaded, 
perhaps the same day, from the storage room with 
serviceable batteries of the capacity requisitioned, 
and the car immediately returned to its home yard. 
In a typical case, the battery car can be loaded at 
the yard with 20 or 25 sets of defective batteries on 
Friday, and be back to the same yard with recon- 
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Taking a pallet of batteries from the top tier 


ditioned batteries by the following Wednesday а! 
the latest. 

There are eleven such battery cars operating ош 
of Collinwood, which serve as a battery room for 
the yard they serve, thus gaining valuable floor space 
in yard buildings for other uses. 

With the former system of loading batteries, а 
single tray at a time, several days were consumed 
in lining them up on the car floor and then blocking 
them in. With the pallet handling, a car can easily 
be loaded and made ready to move in a half day. 


A complete set of baggoge 
car batteries on one pollet 
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Power for Train Radio 


One typical installation on a locomotive, including a 
rotary converter, and in the case, a transmitter-receiver 
on top shelf, and a power supply on lower shelf 


Tue Atchison, Topeka & Santa Fe has installed 
radio train communication equipment on 28 loco- 
motives and 36 cabooses used on through freight 
services on three freight operating districts which 
center at Barstow, Calif. The project also includes 
radio transmitting and receiving apparatus in three 
wayside offices. Barstow is 141 miles east of Los 
Angeles on the 2,224-mile through route to Chicago. 
West from Barstow toward Los Angeles, a double- 
track district 81 miles long extends over the moun- 
tains with heavy grades in both directions to San 
Bernardino, which is 60 miles from Los Angeles. 
East from Barstow toward Chicago, one double- 
track district extends 167 miles to Needles, Calif. 
West from Barstow, toward San Francisco, one single- 
track district extends 141 miles to Bakersfield, Calif. 
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The radio is in service on all of the cabooses as- 
signed to through freight service on these three dis- 
tricts. The 28 Diesel-electric freight locomotives. 
which are now equipped with radio, are in a pool 
at Barstow for operation on any of the three dis- 
tricts. These locomotives run through on other dis- 
tricts before returning to Barstow. 


Power on Locomotives 


Operation of the radio equipment on each loco- 
motive or caboose requires 115 volts, 60 cycle a.c., 
approximately 145 watts standing by, 175 watts re- 
ceiving, and 230 watts sending. On each locomotive, 
this a.c. power is supplied from a rotary converter 
made by the Eicor Company. These converters are 
rated at 115-volts, a.c., 300 watts output, and 64 
volts, d.c., input. The 64-volt input is from a storage 
battery used also for starting the Diesel engines on 
the locomotives. 

The Diesel engines are operated constantly while 
the locomotives are in service, as well as when they 
are waiting between runs. This practice is used to 
obviate engine troubles that might be caused if al- 
lowed to cool between runs. Similarly, the radio 


On each caboose the 115-volt a.c. power is 
supplied by a 2.5-kva. alternator that is 
direct-connected to a Diesel engine 
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The battery for starting the engine is 
rated at 32 volts 180 amp.-hr. 


on the locomotives, including the rotary converters, 
is run continuously, except when a locomotive is 
taken out of service for inspection. This constant 
operation was a factor in causing the Santa Fe to 
adopt the policy of changing-out these converters 
every 90 days, and giving them a thorough inspec- 
tion and test in the shop before restoring them to 
service. 


Power on Caboose 


On each caboose, the a.c. power for the radio is 
furnished by a direct-connected Diesel-engine driven 


a.c. alternator, the output of which is rated at 115 
volts, 2.5 kva. when operating at 1,200 r.p.m. These 
machines were furnished by the Lister-Blackstone 
Company, Milwaukee, Wis. 

These engine-generators are started by pushbutton 
control, the same as an automobile engine. The 
starting battery consists of a 32-volt, 180-amp.-hr. 
Exide battery, located in a box under the caboose. 
These batteries are charged by the starting motor 
of the engine-generator set. 

Each engine-generator is enclosed in a compart- 
ment near one end of the caboose. This compartment 
is lined with sheet metal and fire-proof sound absorb- 
ing material. The engine runs so smoothly, and makes 
so little noise that, when a caboose is in motion on 
the road, a man seated in the caboose cannot tell 
whether the engine is running. The fuel oil tank on 
each car has a capacity of 25 gal., and is adequate 
to run the engine for approximately 75 hours, which 
is more than needed for any round trip out of Barstow 
and return. These Diesel engines are given a com- 
pression test every 90 days, and experience for 12 
months on some of these engines indicates that they 
are good for service for a year or more, before it 
will be necessary to remove the engine from a ca- 
boose for further inspection or repair. 


Installed by Railroad 


This train communication was planned and in- 
stalled by Santa Fe forces under the jurisdiction of 
G. H. Minchin, vice president, and under the di- 
rection of J. P. Morris, assistant to vice president 
(mechanical), J. A. Parkinson, superintendent of 
communications, and L. R. Thomas, electronic engi- 
neer. The installation and maintenance is under the 
direct supervision of C. O. Overbey, assistant superin- 
tendent of communications, Coast Lines, and M. D. 
Breeden, communications supervisor, with headquar- 
ters at Los Angeles. The major items of radio equip- 
ment were furnished by Bendix. 
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One of eight General Elec- 
tric Diesel-electric loco- 
motives which replaced 
steam motive power in 
October, 1948 in switch- 
ing service on the Rio de 
Janeiro docks—According 
to officials of the Admin- 
istracao Do Porto De Rio 
De Janeiro, fuel consump- 
Чоп performance records 
show that annual fuel sav- 
ings through the use of 
these locomotives (six 45- 
and two 65-tonners), will 
average more than $10,- 
000 per unit — At this 
rate, officials estim fote 
that the switchers yill 
pay for themselves eut of 
fuel savings in ab: д 3 
years 
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Section A-A 


Blocks fitted to inside ends of coil, rest 
on face of wheel, keeping coil straight. 


Magnetizer for 
Wheel Inspection 


The coil is wound into a maple frame which en- 
closes three sides of the coil. The outer edge of the 
coil slot is filled with a piece of J4g-in. fiber and 
the entire coil including the frame is wound with 
l-in. binding tape, after which it is dipped in insu- 
lating varnish and baked. 

At each end of the coil, there is a maple guide 
block, so shaped that when the coil is placed on the 
wheel, it will be at right angles to the wheel. 

Also on each' guide block there is a switch. Both 
switches are in series with the coil, and the one 
farthest away from the operator is kept closed. The 
one under the operator's hand, as shown in the pho- 
tograph, is closed as he needs magnetization. 

When in use, the coil is allowed to go down on 
the wheel as far as possible with the guide blocks 
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Section B-B 
Maple-Wood 


in contact with the tread. The coil is designed for 
service only when the wheel is acting as a magnetic 
core, and the current should not be applied when 
the coil is not on a wheel. 

The coil shown in the drawing was developed in 
the San Francisco shops of the Southern Pacific for 
magnetizing wheels for magnetic particle inspection. 
It operates on 110 volts a.c. and draws 15 amp. The 
magnetic field developed is sufficient for making tests 
over the entire surface of the wheel, including the 
plate and hub. To provide the most effective magnetic 
particle indications when testing for tread defects, 
the tests should be made close to one end of the coil 
as shown in the photograph. 

For wheels of 34- to 36-in. diameter, the coil is 
wound with 105 turns of No. 11, Formex insulated 
wire and the dimension A is 3134 in. For wheels 
from 40- to 42-in. diameter, the coil has 100 turns 
of wire, and the dimension A is 3534 in. 


One of two sealed-beam inspection lights mounted on 


the rear of an Erie business car—The lamps are 
mounted in Pyle National 10585-S adapter plate—The 
conventional reflector and lamp were removed and the 
adapter plate carrying the hinged cover ring was then 
installed to replace the original cover—The coverglass 
is omitted when sealed-beam lamps are used 
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EDITORIALS 


The Freight-Car Outlook 


Although there have been ups and downs in some of 
the commodity groups, first-quarter freight-car load- 
ings as a whole have declined each year since 1947. 
So there is little pressure in the immediate situation 
for an increase in the current car supply. A charac- 
teristic feature of the railroads' practice in the ac- 
quirement of new freight cars is their reluctance 
under such conditions to draw on their credit for the 
purchase of new cars no matter how great the need 
for an improvement in the quality of the inventory. 
Four announcements which appear in the news pages 
of this issue all promise, if not a complete change in 
this attitude, at least some amelioration of its effect 
in withholding car improvements until an increase in 
the volume of traffic again exceeds the capacity of the 
car supply. 

Two builders have disclosed their intentions of 
bringing to the attention of the railroads at an early 
date new cars with features which are believed to 
possess advantages attractive alike to the railroads 
and the shippers. The third announcement is that of 
the Equitable Life Assurance Society of a proposed 
purchase plan in the development of which Pullman, 
Inc., participated, under which railroads may acquire 
new freight cars on a straight rental basis without a 
down payment or ultimate responsibility of owner- 
ship. The fourth announcement, is of a proposed leas- 
ing plan whereby the use of the new car type under 
development by the General American Evans Com- 
pany may be acquired by the railroads. Such a plan 
is already well established in relation to other cars 
of special types not needed in large quantities by the 
railroads. 

When business is light a relatively high percentage 
of orders for freight cars are placed with the rail- 
roads' own shops. There are several reasons for this. 
Building new cars helps to keep a shop organization 
together. Whether or not the ultimate cost to the rail- 
road is lower than the builder's price usually depends 
upon whether the railroad cost can be figured on a 
marginal basis or on an overall basis, a question 
which can be resolved only by a determination of the 
facts in each case. This, however, becomes an aca- 
demic question for builders who are prepared to build 
cars of new types possessing operating and service 
advantages. Combine these advantages with attrac- 
tive opportunities for financing the acquirement of 
the cars and the immediate prospect from the stand- 
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point of the car builders is considerably improved. 

No doubt several questions will have to be resolved 
before the Equitable plan of financing is completely 
worked out. Ап obvious one is maintenance. Ordi 
narily maintenance is a responsibility of ownership. 
To the extent that the integrity of the investment de- 
pends upon the maintenance of the property under the 
Equitable plan, that responsibility is transferred from 
the railroad to the owner, but the work will prob- 
ably continue to be performed by the railroads, han- 
dling lines as well as the renting road itself. 

If and when contractual relationships with respect 
to these questions are successfully established, this 
plan should effect some degree of relief of what has 
always been a feast or famine business. 

The General-American-Evans proposal for leasing 
its new car type should likewise help the railroads to 
acquire equipment of immediate value to them with- 
out awaiting the return of a peak traffic period, pro- 
vided the terms on which a high-price car can be 
leased are such that the service it can render will 
insure a commensurate return. 


A Simple Solution 
To Recurring Problem 


With the approach of summer and the attendant hot 
weather it is timely to begin considering the problem 
of providing reasonable comfort for the men working 
inside engine compartments of Diesel locomotives. 
The lack of ventilation makes any work within the 
confines of the engine compartment suffer in both 
quantity and quality because of the discomfort which 
handicaps the worker in the performance of hi: 
duties. 

Some roads have materially improved the condi- 
tions within the engine compartment by a compara- 
tively simple arrangement which utilizes one of the 
cooling fans for ventilation. A double-throw switch 
is applied to the locomotive to control the last cooling 
fan in the operating sequence. A receptacle is applied 
to a bracket on the bottom of the locomotive frame 
to bring in the shop current necessary to operate the 
fan. Connection is made to this receptacle through 
a jumper wire from a second receptacle, one of which 
is mounted adjacent to each servicing stall. Throw- 
ing the switch one way connects the cooling fan t« 
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the locomotive current supply, and throwing it the 
other way connects the fan to the shop current. 

The arrangement furnishes ventilation throughout 
the engine compartment without concentration of 
high-velocity air currents in one place and virtually 
still air in another. It has no serious drawbacks. By 
using the cooling fan that cuts in last as the cooling 
requirements increase, the extra wear takes place on 
the fan that is used least during road operation. 
Using the final fan to cut in also reduces what risk 
there might be from forgetting to throw the switch 
back to connect the fan to the locomotive current, 
as the final fan is seldom required under most oper- 
ating conditions. 

While the benefits to be obtained from providing 
better working conditions within the engine compart- 
ment are not of a nature that can be measured con- 
cretely, they are none the less obvious. Everyone can 
work better when he is comfortable, and reasonable 
comfort is essential for thorough work. While on 
steam locomotives the mechanic was apt to skip some 
part of the work when working conditions were bad 
and it was far from a good thing, the consequences 
were trivial compared to what can happen when even 
a small job is skipped on a Diesel. With a precision 
instrument such as a Diesel locomotive, no oppor- 
tunity should be overlooked for doing all the work 
needed in the best manner. It is for this reason that 
serious consideration should be given to all methods 
for improved ventilation in hot weather, and to any 
other reasonably attainable improvement in comfort. 


Shrinking Sources of Supply 


In the railroad business one of the cardinal principles 
is the premise that service is to be maintained at all 
times and, in emergency at least, at any cost. In over 
a hundred years of operation this principle has been 
maintained with respect to maintenance materials and 
parts by establishing in the railroad set-up the neces- 
sary personnel and facilities to make the parts needed 
to keep trains moving or else to assure themselves of 
a sufficiently broad base of supply sources that no 
single stoppage of supply, either of materials or fab- 
ricated parts, could operate to make necessary a seri- 
ous curtailment of transportation service. 

In these days of centralized control of labor and 
the ability to tie up basic supply groups through 
strikes many railroad men are raising questions as to 
the wisdom of abandoning the self-protection prin- 
ciple of the railroad's own shop in favor of the ap- 
parent economy of turning to outside manufacturers 
for the major part of the assemblies and parts needed 
to maintain continuity of service of cars and loco- 
motives. 

There is nothing new in the principle of buying 
instead of manufacturing parts for it has been fol- 
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lowed to some extent through all the years that loco- 
motives and cars have been in operation. The safety 
in past experience was that there were a great num- 
ber of supply sources with which the railroads were 
able to deal directly and assure themselves of filling 
their needs on bargaining terms. The establishment 
of central sources of supply through which the prod- 
ucts of several hundred manufacturers reach the con- 
sumer appears to be the type of concentration that 
would make it possible for a single labor disturbance, 
or the emergency of war, to tie up railroad service 
rather completely. 

This is not entirely an academic question. It is 
one the effect of which the railroads may soon 
experience. 


Axle Failures 


The merits of magnetic particle testing of axles at 
periodic intervals are generally recognized and, in 
fact, this modern test method is specified in the 
A.A.R. Wheel and Axle Manual, Supplement No. 1, 
as a mandatory requirement for all second-hand 
treight-car axles before remounting. 

A single illustration will serve to demonstrate in 
striking fashion the practical value of this practice. 
On one Class I railroad, for example, 8,812 axles 
were Magnafluxed in 1949, surface stress cracks be- 
ing found in the wheel seats of 967 or 11 per cent 
of them. The cracks were so deep in 47 of these axles 
that they could not be turned out within size limits 
and the axles were scrapped. Eleven axles in addi- 
tion were found to have cracks in the journal areas 
and had to be scrapped. 

It is not argued that magnetic particle testing will 
eliminate failures, since, with the millions of axles 
in service daily on railroads of this country, a few 
defects are bound to escape detection or develop for 
one reason or another and fail in the interval be- 
tween tests. The figures cited, however, show what an 
effective job can be done in weeding out potential 
failures and also getting maximum safe service life 
out of axles with minor surface cracks which can 
be turned out. 

Another aspect of axle handling which deserves the 
closest attention of mechanical department super- 
visors and repair forces is the possibility of accidental 
contact of autogenous welding or cutting equipment 
with axles thus causing intense localized heating in 
some spots, progressive fractures and axle failures. 
Indicative of the lack of full appreciation of this 
potential hazard is the fact that an inspector at a 
large car-repair point recently found shop men plac- 
ing car parts to be welded or cut up for scrapping on 
the axles of mounted car wheels which were rolled 
close together and supported the work at a conven- 
ient height for welding or cutting. Damage to some 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 275 


о Oe на а Rn ——— — 


of the car axles was almost sure to result from this 
practice. 

In another case, a road reported to the A.A.R. the 
occurrence of four derailments in a two-year period 
due to broken car axles which were fully up to all 
material specifications, but which failed because of 
localized overheating and resultant progressive frac- 
tures. The lesson from this is that, when necessary to 
use autogenous welding or cutting of any kind in 
close proximity to railway equipment axles, whether 
locomotive, passenger-car or freight-car, the wheels 
and axles should be adequately protected against acci- 
dental intense heating at any individual spots. Cov- 
ering the parts with asbestos board or heavy asbestos 
paper with a suitable air space between will generally 
serve this purpose. 


The One-Hoss Shay 


An illustrated news release issued recently by the 
General Electric Company tells of two electric gen- 
erators which have been in service since 1899. 
They provide auxiliary electric power for a hospital 
and are used alternately throughout the 24 hours each 
day. The only maintenance work required by these 
machines was done when the commutator of one of 
the machines was turned 10 years ago. 

The life built into these machines was probably 
ideal for this installation. They are highly efficient 
even though their sizes are respectively only 30 and 
60 kw. This is probably more than can be said of the 
two steam engines which drive them, but the use of 
the engines may be justifiable, if the primary use 
of steam is for heating and the electric power is a 
biproduct which also assures the continuity of serv- 
ice so important in a hospital. 

Some electric locomotives have shown almost 
equally good performance. Їп spite of the relatively 
rugged duty they must perform, original traction 
motors are still in service on some of the early elec- 
trified lines. Such modern recommended practices as 
impregnating and baking have never been used, and 
maintenance consists for the most part of blowing out 
dirt, applying air-drying varnish and perhaps turning 
commutators and restoring worn brush rigging. 

Such examples automatically raise the question, 
“Why can't we have long life and little maintenance 
such as this on our present Diesel road power?" 
A part of the answer becomes apparent when it is 
realized that the duty cycle on some of these early 
installations is very light. When their maintenance 
costs are compared with those of Diesel power on a 
mileage basis, they do not show up very well. They 
might make a better showing if they could run 
farther, but, after all, it is work done which wears 
out a machine. Rate at which work is done also has 
its effect on wear and fatigue. 
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Early operators of Diesel road power suffered 
from many traction-motor failures. А large per 
centage of these were traction-motor bearing failures. 
Some of this was due to faulty bearings, and some 
to inadequate lubrication and some to poor main 
tenance. Now nearly all of these bearing failure 
have been disposed of. This has been accomplished 
by better bearing metals, improved designs, larger 
bearings, and greatly improved lubrication and main- 
tenance procedures. 

А traction-motor bearing is still a highly stressed 
part. At present most railroad operators replace 
them with new or reclaimed bearings at each over- 
haul period. Only a few inspect and replace bear- 
ings which pass inspection. 

With the aid of high-temperature insulation and 
improved design, motor capacities have been in 
creased close to the limit of what can be delivered to 
the rail by a driver. It raises the question of whether 
or not some added space might be allowed for bear- 
ings with overall economic advantage. 

These questions of give and take concern all part: 
of a locomotive. If we could reach the ideal, a loco- 
motive on the day it was made obsolete by a new 
design, would automatically, like the Опе-Ноз 
Shay, fall into a heap of scrap of just the right size: 
for the blast furnace. This is, of course, impossible 
of accomplishment, but if design can move in this 
direction, and toward simplification rather than com- 
plication, the place of the Diesel in railroad service 
seems assured for a long time. 


BOOKS 


HEATING, VENTILATING, AND AIR-CONDITIONING 
FUNDAMENTALS. Second Edition. By William H. 
Severns and Julian R. Fellows. Published by 
John Wiley & Sons, Inc., New York. Price, $6.50. 
649 pages. 

This is the second edition of a text designed to pre- 
sent the essential fundamentals of heating, ventilating 
and air conditioning. In spite of the fact that heating 
and air conditioning methods are in a constantly 
changing state of development, the fundamentals re- 
main practically the same—the methods of applica- 
tion and the equipment available have changed in 
recent years. This book includes 20 chapters dealing 
with the broad subjects of heating, ventilation and 
air conditioning with related chapters describing 
equipment available and the method of its applica- 
tion. The book includes the latest and most authentic 
data known at the time of its preparation and along 
with the applicable theory, examples are given of 
typical calculations where they add clarity to the 
presentations. Representative commercial equipment 
has been illustrated and described and sufficient data 
pertaining to part of it are included as an aid te 
design. 


MAY, 1950 


| | a 


t 


SHOPS AND TERMINALS 


Road Troubles 


On Diesel- Electric Power" 


Dos fall into two general categories—those 
caused by improper maintenance, lack of mainte- 
nance or faulty parts; the other those that are 
inherent in the equipment and may be due to design 
and engineering. There is a third category that 
should have been included—man failures. These 
latter failures occur occasionally but the situation 
is being improved all the time through efforts of 
school cars, road foremen and instructors. 

The first type of failure is being overcome by 
training maintenance personnel. We use the same 
mechanics for this more highly skilled work that 
were with us on steam work. That they are doing a 
good job will have to be admitted by all who know 
the complications brought about by this drastic 
change. Nothing but time, proper instruction and 
close supervision will improve the maintenance 
problem. You all have maintenance problems that 
cause road troubles and failures. 

The second category gives more concern and 
will be discussed at length. The inherent troubles, 
of the third category, are mostly in the electric 
control system. They show up first in one place 
then another, first under one circumstance then 
another. We do not know where the next one will 
be but we do have a fair idea of its nature. It 
will probably be an open coil, a burned contact 
tip, a stuck relay, a contact tip or finger out of 
adjustment, a shorted set of interlocks or perhaps 
a bad control jumper cable. 

One of the above should really be criticized, and 
that is, namely—‘“a stuck relay." It is ridiculous 
when you stop to think about it, that we would 
try to operate locomotives with relays or contactors 
that are so delicate they will not close until you tap 
them with a pencil or a feather duster, whichever 
happens to be handiest. 

e electric control system is made up of a num- 
ber of main circuits, a large number of sub-circuits, 
Switches, relays and contactors. They are all in use 
when the locomotive is in operation, most of them 
fail at one time or another. We have had failures 
caused by the fuel pump contactor, the E R relay, 
the P C relay, the compressor contactor, the field 


* Excerpts from the proceedings of a meeting of the Southeastern Rail. 
vay Diesel Club 


t General Diesel supervisor, Southern Railway 
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By F. E. Stubbst 


loop contactor, the ground relay and many others, 
and also the control cable jumpers. When four 
units are used to make up a locomotive you have 
four times the potential trouble and that is what 
I call high potentiality. 

Most of these contactors or relays that give trouble 
are not supposed to require any maintenance. А 
lot of them are sealed with glass covers and no one 
gets into them—they do not fail from long use or 
wear—yet they fail. 

As to the control system, when four units with 
dynamic brakes and automatic transition are oper- 
ating together, there are approximately 600 contact 
interlock and jumper points. This does not include 
main switches and fuses. 

For an illustration of what these inherent troubles 
mean, let us suppose that we are operating and 
maintaining 50 units—and in the course of six 
months we have 30 delays or failures. We will 
assume that ten of these came in the first category, 
which was maintenance or defective parts. The 
remaining 20 came in the second category. The 
boss does not like 30 failures in six months. The 
fact is, he does not like one failure and he does 
not fail to let you know it. What are we going 
to do? 

I think we need some drastic remedies, some- 
thing more fundamental than changing a relay that 
has failed for another one just like it. 

We have a good, well-built engine with almost per- 
fect load control for practical use. This engine is 
mounted on a chassis of great strength which in 
turn sits on a strong, heavy truck equipped with 
steel wheels, smooth-rolling, trouble-free roller bear- 
ings and powerful traction motors. These powerful 
traction motors are driven by a more powerful 
generator which is connected to them by well-built, 
sturdy and dependable power contractors and re- 
verser. The traction motor blower fans and radiator 
cooling fans are driven by the best type of electric 
motor known. The throttle is strong and dependable. 
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The air brake equipment is good, although it is not 
perfect; the sanding equipment is good, even the 
horn is good. All this, combined with the inherent 
troubles, give us *an all-powerful giant" with a 
highly sensitive mind and a serious case of neurosis. 

This giant that costs one hundred and fifty thou- 
sand dollars, sensitive mind, nerves, and all, could 
be considerably improved for dependability at 
small cost. 

Even though we are stuck with this control equip- 
ment, we do not have to stay stuck with it. The 
locomotive builders or electrical equipment manu- 
facturers can make control equipment that would 
compare in quality, sturdiness and dependability with 
the mechanical equipment. There have been a lot of 
electrical controls that wore out many stationary 
engines and air compressors. These controls on sta- 
tionary plants were more rugged in appearance than 
the ones we are using on rolling equipment—yet 
the rolling equipment should require the strongest 
made. 

We do not know from one electrical failure to 
the next where or what it will be; but we do know 
of the potential, therefore, we must start reducing 
this potential wherever and whenever we can. If 
there are any relays or interlocks that are not 
absolutely necessary they should be removed. If 
the coils of these relays and contactors do not have 
enough magnetic pull, it should be increased. If the 
wire these coils are made of is not of sufficient 
strength and capacity, larger wire should be used. 
If hinge pins or armatures hang and bind, they 
should be improved. Let us have a relay or con- 
tactor that closes with a snap, with plenty of wipe 
and contact surface, let it be trouble-free, remove 
these inherent troubles. 

There is one particular point we would like to 
bring out and that is, the larger the job to be done, 
the more dependable the electric equipment is. 
Equipment designed and used to handle high cur- 
rent is better built and more dependable. This is 
consistently true from the high current carrying 
reverser, power contactors and cam switches and so 
on down the line, the starting contactors, battery 
charging contactors, shunt field contactors, battery 
field contactors, dependability diminishing all along 
until we reach the control relays and interlocks which 
we consider the rock bottom of low dependability. 

For a token contribution to this complicated nerve 
system, I would like you to consider the following: 
Instead of having one control jumper cable be- 
tween units we could have two, yet have the same 
number of plugs and receptacles as we have now, 
just by using about six feet of cable and one strain 
relief bushing for each unit. This could be accom- 
plished by removing the cable from the present 
plugs and receptacles; by using about six feet of 
cable to each plug and leaving one end of the cable 
free. Drill a hole beside the receptacle large enough 
for a strain relief bushing to fit the cable. Then 
fasten the wires of the free end of the cable to the 
same terminals that the wires of the receptacles 
fasten to. We would then have just half as many 
connection points as before and will have one 
hundred per cent protection on them. 
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Break - In Stand 
For Air Compressor: 


Every compressor receiving an overhaul should have 
a break-in period before being applied to the loco- 
motive. The photograph shows a flexible stand 
which can be constructed to the size needed for any 
type of compressor used on Diesel locomotives. The 
base or support is made from an 8-in. pipe with a 
roller bearing inserted in the top for the table to 
revolve. Ап air motor can be connected, by flexi 
ble coupling, and the compressor operated until the 
valves, rings, bearings, etc., are properly seated. 


А compressor mounted on the 
stand ready for the break-in run 


Jigs for 
Connecting Rod: 


There have been a number of jigs developed for 
assembling and dismantling Diesel engine сог 
necting rods. The one shown in the photographs 
was built in the Baltimore and Ohio shops and * 
for use on Alco and Baldwin engine rods. 

The jig is constructed from 134-іп. by in. 
angle iron and can be either bolted or welded i: 
structure. . Fig. l is an end view showing cor 
struction of the frame. The chain at the upper por 
tion is a safety to keep rod from falling from the 
bracket. In Fig. 2 showing the construction of th 
frame, it will be noted that two pieces of oak жоо 
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Fig. 2 


are fastened to the top angle. This is to protect 
scoring the piston both in application or dis- 
mantling. Оп the bottom rack, two bushings con- 
sisting of 114-in. S.A.E. thread are welded to the 
angle bars. Inserted are 110-іп. studs with a welded 
wheel which is used in adjusting the height in 
removing the wrist pin from the piston. The extra 
shelf shown in both views is for storing the bottom 
half of the connecting rod to insure that both the 
top and lower half bearing caps always mate. The 
stud protrudes through the wheel, a portion of 
which is turned to 1%-їп. diameter. Оп this 


MAY, 1950 


portion a plate % in. by 14 in. by 8 in. with 
countersunk hole drilled 1746 in. is placed and 
riveted over to hold plate secure. This plate should 
be free to run on upper portion of the wheel. A 
fibre pad of 3$-in. thickness is riveted to the plate 
to protect scoring end of connecting rod. 

The procedure is as follows: (1) Place assembly 
with connecting rod bearing face rested on bottom 
of adjusting plate; (2) Adjusting lower wheel until 
piston rests level on oak board on top angles; (3) 
Piston and rod are now supported allowing wrist 
pin to be free; (4) Push out wrist pin. 

If the assembly is cold heat may be applied by 
using steam before dismantling which will allow 
the wrist pin to be removed more freely. 

In the application of the wrist pin, the same pro- 
cedure should be followed aligning the wrist pin 
hole with the connecting rod and piston then insert- 
ing wrist pin to the piston. 


Schedule 24RL 
Air Brakes 


ELECTRO-PNEUMATIC BRAKE OPERATION 


922-Q.—What is the connection to these wires? 
A.—They are connected to the application and re- 
lease magnet valves of the No. 21-B magnet bracket. 


923-Q.—W hat operation takes place at the No. 21-B 
magnet bracket? A.—The armature of the magnet is 
pulled down against spring pressure beneath the 
valves. Release magnet valve 62 is seated and appli- 
cation magnet valve 34 is unseated. 


924-Q.—W hat occurs with the movement of these 
valves? A. —With the release magnet valve seated, the 
straight air pipe exhaust passage X in the magnet 
bracket is closed off and with the application magnet 
valve unseated, passage 6a is opened to passage 4b, 
allowing auxiliary reservoir to flow to the straight 
air pipe, building up the straight air pipe pressure. 

925-Q.—W hat controls the flow of auxiliary reser- 
voir air to passage ба? A, —Cut-off valve 5 of the 
No. 21-B magnet is held unseated by spring 17, per- 
mitting auxiliary reservoir air to flow to passage 6a 
as long as auxiliary reservoir pressure exceeds ap- 
proximately 75 pounds, which is the valve of spring 
10. 


926-Q.—W hat is the function of the cut-off valve? 
A.—In the event of straight air pipe breakage or 
abnormal magnet valve operation, which would re- 
sult in loss of auxiliary reservoir air, spring 10 will 
seat valve 5 and thus retain 75 pounds auxiliary 
reservoir pressure. 


927-Q.—W hat is the purpose of retaining 75 pounds 
in the auxiliary reservoir? A.—To retain sufficient air 
to permit an effective pneumatic brake application. 

928-Q.—W hat insures the use of the pneumatic fea- 
ture during the electro-pneumatic brake operation? 
A.—The brake valve rotary valve 216 remains in 
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charging position. The brake pipe pressure is higher 
on the face of the control valve service piston during 
electro-pneumatic applications than auxiliary reser- 
voir pressure back of the piston, as auxiliary is re- 
duced into the straight air pipe at the No. 21.B 
magnet valve. Consequently, the service piston re- 
mains in release position during the electro-pneu- 
matic service brake application. 


929-Q.—W hat other connection is made to the mas- 
ter controller? A.—The straight air pipe is connected 


through choke 77 to chamber А. 


930-Q.—What is the purpose of this connection? 
A.—Air in chamber A acts on release diaphragm 18a 
in opposition to control pipe pressure in chamber В 
acting on application diaphragm 18. 


931-Q.—What results from the air being balanced 
against both diaphragms? A.—Spring 23 moves the 
diaphragm, shaft 32 and lever 40 to Lap position. 


932-Q.—What happens in Lap position? A. —'The 
application wire contact (Appl) is broken, the ap- 
plication magnet circuit is thus de-energized and 
spring 35a closes application magnet valve 34 of the 
No. 21-B magnet. 


933-Q.—How does movement of the diaphragm and 
shaft affect the position of the release valve? 
A.—Spring 24 of the master controller remains com- 
pressed, so that the release contact (Rel) remains 
closed, energizing the release wire and 21-B release 
magnet, holding release magnet valve 62 seated, re- 
taining pressure in the straight air pipe approxi- 
mately equal to that in the control pipe. 


934-Q.—W hat happens if control pipe pressure is 
increased! A. —If pressure in the control pipe is in- 
creased by further brake valve handle movement, 
straight air pipe pressure is increased an equal 
amount by the application operation of the master 
controller. 


935-Q.—What other connection does the straight 
air pipe make? A.—The straight air pipe also con- 
nects to connection 8 of the control valve. 


936-Q.—W hat results from this connection? A,— 
Air from the 21-B magnet valve flows through pipe 
8, passage 8 through a cavity in slide valve 226 and 
passage 8а to the top of the double check 252a. 


937-Q.—Describe the action further. A.—Lower 
check valve 252 is seated, sealing off passage 3, which 
is open through the cavity of release slide valve 114 
to exhaust passage 10, and unseats upper check valve 
252a so that air from the straight air pipe flows 
through passages 28, 36 and 16 to the relay valve. 


938-Q.—After making a brake application, how is 
the braking force reduced? A.—By moving the brake 
valve handle toward running position, and fully re- 
leased by placing the handle in running position. 

939-Q.—Explain the operation as the brake valve 
handle is moved toward running position. A.— Сат 
254 moves away from floating lever 333 of the self- 
lapping unit. The lever then pivots on closed inlet 
valve 315 and the discharge valve spring 328 moves 
the discharge valve 329 away from its seat. 
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940-Q.—W hat flow of air results from the discharge 
valve being unseated? A.—Control pipe air (pipe 
11) is connected to atmosphere through the brake 
valve exhaust port. 


941-Q.— When the brakevalve handle is only partially 
moved toward running position does control pipe air 
release entirely? A. —No. Control pipe air in brake 
valve cavity Y and acting on the piston type dis- 
charge valve seat 322 will be partially reduced and 
regulating spring 327 will move the seat into contact 
with Һе discharge valve, which prevents further 
flow of air from the control pipe. 


942-Q.—W hat happens when the brake valve handle 
is moved to running position? A. —Cam 254 is moved 
away from the floating lever and the discharge valve 
spring holds its valve 329 open to vent all pressure 
from control pipe 11. 


943-0.— hat results from reduction of air in the 
control pipe? A.— Control pipe pressure in chamber 
B, acting on diaphragm 18 of the master controller 
is reduced below straight air pipe pressure in cham- 
ber А on the face of the release diaphragm 18a. 


Fairbanks, Morse 
Diesel Locomotives* 


Q.—When a fuel dilution is reported in crankcase 
oil, what should be done to correct this condition? 

A.—It is first necessary to locate the cause of the 
dilution. Continued idling of the engine will cause 
dilution as all of the fuel is not burning in the 
cylinder and consequently drains into the crankcase. 
Low operating temperature will prevent the un- 
burned fuel in the crankcase from vaporizing and 
the dilution will remain. Poor injection caused by 
defective nozzle will result in dilution and can be 
corrected by replacing the nozzle. Much dilution is 
caused by leaking connections. Ordinarily, dilution 
will be negligible if the engine is operating above 
170 deg. F. 

Q.—MW hat is the highest percentage of dilution which 
can be tolerated for regular service without decreasing 
the lift of the bearing appreciably? 

A.—I recently spent two hours with oil company 
representatives discussing the limits of dilution and 
no definite conclusions were reached. Too much 
dilution will result in a crankcase explosion if a 
spark occurs to ignite the crankcase vapors. This 
spark could be caused by metal to metal contact 
or possibly a combustion leak. One road had a 
practice of draining diluted lube oil. Despite this 
precaution explosions continued to occur, indicating 
that it is not the lube oil but the fuel oil vapors 
which cause the explosion. A limit of 5 to 8 per 
cent is now believed to be the practical limit. 

Q.—How would you overcome a crankcase of dirty 


black oil after machine change, oil change, engine air 
filter change and intake and exhaust port scraping? 


* These questions and answers were submitted following a talk at a 
meeting of the Chicago Railroad Diesel Club by E. T. Caldwell, Fair- 
banks, Morse & Company, on the opposed-piston engine. 
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This occurred on a road locomotive after one trip 
after an oil change. The condition also existed prior 
to the oil change. 

A.— Probably the oil bypass valve is set too low 
which would allow the oil to circulate through the 
engine and not through the oil cooler or it could 
be a faulty drain back valve to the filter. 

Q.—What should be the operating temperatures of 
engine cooling water and lube oil in the 1,000-hp. 
switchers? How important is it to maintain correct 
temperatures? How much variation should be allowed? 

A.—An operating temperature of 160 to 165 F. 
should be maintained on the engine cooling water 
outlet. The oil outlet temperature should be main- 
tained in the 165 to 170 F. temperature range. 

Q.—Why is there a valve in the crankcase return oil 
line from the servo motors on the 1,000-hp. switchers? 

A.—Should any part of the equipment be re- 
moved, this valve can be closed and the part removed 
without draining the crankcase. This valve gives 
considerable trouble and has been removed on late 
production locomotives. Where used, this valve, 
should be wired in the open position. 

Q.—What is the cause of fuel injectors becoming 
gummed up when the engine has been idling for five 
to six hours? 

A.—It can be traced to the fuel oil. With the 
proper fuel there should be no trouble with the 
injectors. 

Q.— I} tool marks are worn off and piston rings are 
smooth, are the rings considered worn beyond further 
use 

A.—Many pistons which have gone 200,000 miles 
still retain the tool marks on the rings. If the tool 
marks are worn off the rings, the rings should be 
discarded. 

О.—Сїсе the lube oil pressure of high and low or 
idle speed and low oil shut down pressures. Engineers 
are continually complaining about low oil pressure... 

A.—On road locomotives the pressure should 
range from 8 to 10 lb. per sq. in. at idle speed and 
25 to 27 lb. per sq. in. at full speed. These pressures 
are measured at an upper point on the header. Our 
low oil shut down pressure limit is 5 Ib. 

Q.—We have several reports of engines stopping on 
the road and the crew being unable to start them again. 
After a lapse of several minutes the engine will start. 
What was the cause of the engine stopping? 

A.—Several things could have caused this be- 
havior. The engine dying could be caused by a 
defective clutch coil which would allow the governor 
arms to part, thereby shutting off the fuel and caus- 
ing the engine to stop. Another possibility is that 
the 5-pound low oil pressure switch could be open 
and cause the engine to shut down. lf the red 
engine stop button is pushed, causing the engines 
to stop, it is necessary to turn the engine to off 
before attempting to start. If the engine is operating 
on a heavy assignment the oil viscosity will be re- 
duced because of the increased engine temperature. 
This will cause the engine to shut down if the 
switches have not been properly adjusted. 

Q.—Has Fairbanks, Morse considered covering the 
voltage regulators and load regulators on the early 


switchers to avoid loss in power or poor voltage 
control? 
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A.—The load regulator consists of six discs which 
should have a resistance of 2 or 3 ohms when com- 
pressed. Road dust, however, will cause an oxide to 
form on these plates and increase the resistance which 
will increase the exciter field current thereby making 
it impossible to obtain the top no-load voltage. To 
correct this condition, covers have been applied on 
later equipment. Although most trouble can be di- 
rectly traced to improper maintenance, covers for 
both the voltage and load regulators are recom- 
mended. 


Q.—Is there any kind of power driven tool which 
can be used for cleaning carbon out of cylinder liner 
ports? 

A.—There are many cleaning devices. Most roads 
employ a power-driven brush to clean the liners when 
they have been removed from the engine. Although 
power driven tools do a fast job in cleaning liner 
ports while the liners are in the engine, we do not 
recommend use of them as they are prone to allow 
the loosened carbon to enter the combustion 
chamber. 


Q.—Should liners be honed when a lower piston is 
changed? How can this be done without removing the 
upper crankshaft? Do you recommend honing liners 
when all pistons are reconditioned? 

A.—When only one piston is changed honing is 
not required although it does help the seating of the 
rings. If possible the same rings should be reapplied 
in their original position. Naturally, when the 
pistons are being reconditioned, the liners should also 
be honed. 


Q.—Why is it necessary to examine No. 5 and 
No. 8 main bearings more often than the other main 
bearings? 

A.—The cylinder adjacent to the No. 5 and No. 8 
main bearings are timed to fire relatively close to- 
gether. As a result of this, the thrust balance is not 
perfect and accordingly there is a tendency to throw 
the crankshaft against these main bearings and in- 
crease the possibility of wear on these particular 
bearings by wiping the oil film from the bearing. 


Q.—What are the proper full load fuel rack set- 
tings for a 2,000-hp. and also for a 1,000-hp. engine? 

A.—The total setting should be equally divided 
between the governor side and the engine side. On 
the 1,000-hp. switcher, for example, the full load rack 
setting of 14 mm. should be divided so that there is 
7 mm. on the governor side and 7 mm. on the engine 
side. On the 2,000-hp. engine, the total rack setting 
of 15.3 at full load should be divided so that there 
is 7.6 mm. on one side and 7.7 mm. on the other side. 
A similar procedure is employed in dividing the fuel 
load setting of 14.5 mm. which applies to the 8 cyl- 
inder, 1,500-hp. engine. 


Q.—What is the quickest way of checking fuel rack 
settings on a Fairbanks, Morse road locomotive to be 
sure that it isn’t overloaded? 

A.—By observing the exhaust gases coming from 
the stack. If the setting is correct the stack should be 
clear. Another quick check is the engine speed. If 
the speed is normal and the stack is clear it is a good 
indication that the engine is not overloaded. 
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CAR INSPECTION AND REPAIR 


Changes in 1950 


Interchange Rules" 


FnEIGHT Car RurEes (Continued) 


Rule 49 


Sec. (c)—Modified to provide more specific and 
standard locations for cardboards for bad order, 
routing and return cars, etc., all-steel house cars. 


Rule 60 


Sec. (f)—More care should be exercised in re- 
moving all old air brake cleaning marks, by scraping 
off before painting over with quick-drying paint, 
preferably black; also in recording the old markings. 
Failure to do so results in claims for refunds under 
Sec. (h). The same care is also necessary for same 
reason in the recording and removal of old stencil 
markings for repacking of journal boxes, and appli- 
cation of the new stenciling. 

Sec. (L) New Note 5—Added in Supplement No. 
2, effective August 1, 1949, to provide for mandatory 
renewal of the following parts regardless of condi- 
tion, which AB brakes are given periodical attention: 

Back cover gasket....Pc. No. 94841 or CV-115 

Ball check cover gasket. Рс. No. 94873 or CV-106 

Service valve cover 

lolo ........... Pc. No. 94899 or CV-149 
Quick service limiting 
valve diaphragm... . Pc. No. 94887 or CV-155 

These renewals are made at central air brake 
shops on all AB brake valves cleaned and repaired 
as the allowance of $20.43 shown as Item 15 or 
Rule 111, has been increased to include the cost of 
these three gaskets and one diaphragm renewed. 
Same applies to AB-1-B brake equipment. 


Rule 66 


Sec. (d) —Modified to provide for reference to the 
new Lubrication Manual which is being issued 
separately in pamphlet form and replaces that por- 
tion of Rule 66 formerly titled "Journal Boxes, 
Standard Method of Packing—Standard Practice,” 
which has been eliminated. 

Т дөө of a discussion of the changes in the 1950 Interchange Rules 
presented before a meeting of the Eastern Car Foremen’s Association, 
New York, February 10, 1950. The first part of this abstract appeared in 


the April issue 
t General foreman, M. С. B. Clearing House, Pennsylvania 
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By T. J. Boringt 


Interpretation No. 4, Approved Packing Retained 
Devices—Note following same modified in regard to 
location of the 114-in. square solid white block used 
in the stenciling to indicate that car is so equipped. 
Note now reads in part *stenciled in close proximity 
to repack stenciling" instead of “stenciled under the 
word REPKD. We find that where the A. A. R. 
Standard two-line stenciling is used, this white block 
can best be located under the word REPKD as on 
P. R. R. cars. This white block must be maintained 
when the stenciling is changed or renewed. The 
Hold-Rite spring type packing retainer is an A. A. R. 
approved type, and is being applied to all friction 
bearing journal boxes on P. R. R. freight and pas- 
senger equipment cars. Many cars of other owner- 
ships have also been recently so equipped. 

This Interpretation No. 4 had been modified in 
Supplement No. 2 effective for repairs made on and 
after August 1, 1949 to make the repairing line 
responsible for re-application of these devices, if in 
serviceable condition, or issue defect card, when 
removed account of R & R or R of wheels, truck 
sides, bolsters, journal boxes, friction journal bear- 
ings or wedges, or in connection with repacking of 
journal boxes. Defective or missing Approved re- 
tainers should be renewed in kind if standard to car. 
Initial applications are to be made only by car owner. 

The heading GENERAL under Rule 9 had also been 
revised, to require that Billing Repair cards cover- 
ing above repairs must show whether or not car is 
equipped with these retainers. This can readily 
be abbreviated and if they are removed and found 
OK and reapplied, R & R should be added. If de- 
fective or missing and not renewed, the repair card 
should so state. This applies of course whether or 
not the stenciling includes the white block. 


Rule 70 
New Sec. (g)—Added to provide that road 


issuing defect card for cut journal must assume 
charge for difference in value between one-wear 
wrought steel wheels (new, secondhand or turned } 
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applied by intermediate road in place of service- 
able cast-iron wheels standard to car. 


Rule 87 


Interpretation No. 1—Modified to clarify the 
intent that splicing of wood sheathing shall be con- 
sidered as temporary repairs in all cases. 


Rule 93 


First requirement of third paragraph —Modified 
to provide that charges for different months may be 
shown on same bill statement provided they are 
grouped and totaled separately for each month. 

Third requirement of third paragraph —Modified 
to make it optional as to whether separate statement 
is furnished for periodic repacking of friction type 
journal boxes and lubricating journal roller bearing 
units when these charges are shown on separate 
billing repair cards. 


Rule 95 


First paragraph—Modified to provide that labor 
'and the difference between new and second-hand 
value when new material is applied, is chargeable to 
car owner for replacing couplers, yokes, springs, 
followers, draft gears, when lost on the line of the 
company making repairs and the condition of same 
is unknown. 

Second paragraph—Modified to include yoke 
rivets, end filler and rivet when lost with coupler, 
etc., as above. 

Last paragraph—Modified to include high tensile 
(*H T") type E knuckle and lock in provisions of 
this paragraph. 

It is important to develop whether car bears 
stenciling, or how opposite end of car is equipped 
when replacing such items which have been lost 
and show this information on billing repair card 
per last paragraph of this rule. 


Rule 98 


Sec. (c-7) —Modified to provide that A. A. В. X.-1 
cast-iron wheels of 1947 design modified with respect 
to hub location and length and cast subsequent to 
1946, take the same status as the А. A. R. Recom- 
mended Practice cast-iron wheels, as to charge, 
credit and mounting. 

Sec. (f-4) —Modified to provide for same billing 
procedure as outlined in this paragraph, when 
1-W W S wheels are substituted for cast-iron, as 
well as vice-versa, when repairs are made to a 
foreign or private line car on authority of defect 
card of another company. 

Sec. (i-l)-—Increased prices shown for value of 
service metal of turned 1-W wrought-steel wheels— 
$3.12 per M g-in. for 50-ton or less and $3.34 per 
M g-in. for 70-ton wheels. 


Rule 101 
Material Charges—Price adjustments haye been 


made in line with recent quotations resulting in 
some small increases and decreases. А resume of 
48 of the items most often used in repairs shows 
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that present prices have increased 81 per cent over 
January 1, 1946 prices. All prices include seven 
per cent stores expense, 1 per cent interest on stock 
investment and approximately 1 per cent for com- 
mercial and deadhead freight haul. The following 
principal changes have been made in this Rule: 

New Items 101, 101-A, 101-B and New Note fol- 
lowing—Added to provide for Wabcoseal fittings, 
chargeable only where standard to car. 

New Item 201—Added to provide charges and 
credit for 5 by 9 tubular axle. 

Пет 253-G—Modified to include Miner A-70-XB 
draft gear. 

New Item 254-C—Added to cover the National 
M-18 draft gear which has been transferred from 
Section III, obsolete gears, to Section II, non- 
approved gears. Former Item 254-C renumbered 
to Item 254-D and Item 270-A eliminated account 
these changes. 

Interpretation No. 5—Modified to make it clear 
that the former A. A. R. Standard 1921 Specifica- 
tion box lid is referred to hooded type lid with 
flat spring. Table covering Weights of Horizontal 
Draft Gear Keys on page 216 modified to show 
whether used with vertical or horizontal plane 
yokes. 

New table added page 216, listing A. A. R. 
Alternate Standard Draft Key Retainers and A. A. R. 
Approved Equivalent Retainers and Locks. See 
comments under Rule 18, new Paragraph (g) and 
new Note. 

A. A. R. Approved Types of Geared Hand 
Brakes, Page 217—Sub-heading modified to provide 
that brakes manufactured on or after January 1, 
1950, must have Type Designation Drawing Refer- 
ence cast or stamped on housing. Also, Champion 
No. 1124 and No. 1148 added to table of Vertical 
Wheel Type. It is essential to show proper data 
required by Rule 9 on repair records. 

А. А. К. Approved Types of Journal Box Lids, 
on Page 217—Union Spring and Manufacturing Co. 
lids added—P. S. Nos. 278 and 282, and com- 
posite No. 280 in 5 by 9 and 5% by 10 sizes; P. S. 
No. 279 and composite No. 281 in 6 by 11 size. 
Proper preparation of repair cards per Rule 9 
is necessary. 

General—This Rule has grown from 13 items in 
year 1885 to nearly 300 items plus tables of 
weights, sizes, etc., with combinations. The prices 
were frozen during the war and considerably in- 
creased since due mostly to the large increase in 
labor costs. Similar changes occurred after World 
War I. Table III shows the changes in the principal 
items at six stages since year 1895. 

Second-hand prices began in 1887 for wheels and 
axles, at 70 per cent of value new (scrap at 38 to 
45 per cent). Їп 1897 second-hand prices were 
established for brake beams, couplers and knuckles 
at 75 per cent. The percentages have fluctuated 
since. In 1936, 12 other items at 50 per cent were 
set up in Rule 104-L, which has grown to present 
26 items. 


Rule 107 


Labor Charges—Due to the increases in cost of 
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TABLE III—PRICE CHANGES OVER A PERIOD OF 
55 YEARS 
%-їп. 
ог оуег 
Tot. 


Year Forgings M.I. C.S. H.Sprgs. Chain Lumber Rivets Labor 


1895... .0.03 0.03 0.035 0.035 0.05 0.025 0.10 0.20 
1920....0.05 0.08 0.09 0.05 0.05 0.045 0.16 0.67* 
1930....0.06 0.11 0.09 0.045 0.075 0.075 0.22 1.10 
1941....0.065 0.075 0.10 0.055 0.08 0.06 0.22 1.40 
1948....0.10 0.15 0.15 0.085 0.13 0.13 0.34 2.25 
1050....0.11 0.185 0.175 0.095 0.155 0.13 0.42 2.80 


10 per cent added to net total bills for 1913 

* 30 per cent added to net total bills for 1919 and 1920 

Scrap credit per Ib.—in the early years this varied from l6 to one cent 
for different materials, and since 1913 has been !4 cents for all materials 
except for brass and journal bearings. 


_————————___ 


labor paid to employes engaged in car repairs, all 
labor rates and charges in this and other Rules 
have been increased in proportion, the freight car 
repair rate per hour increases were as follows: 


Employes — A.A.R. Freight Date Issued in 
Increases Саг Repair Rate Effective Supplement 
7 cents $2.25 to $$2.35 April 1, 1949 No.1 
per hour Combination allowances Мау 1,1949 No.1 


40-hour Material only prices — Aug.1,1949 No.2 
work week $2.35 to $2.80 Sept. 1,1949 No.2 
Combination allowances Sept. 1,1949 No.2 


The following table shows the increases since 
year 1929: 


Labor, Per Hour 8/29 1/38 12/41 2/44 6/46 9/47 9/94 
Labor—Freight ... 1.10 1.25 1.40 1.60 1.95 2.25 2.80 
Labor—Passenger .. 1.20 1.40 1.55 1.75 2.15 2.50 3.10 


Labor—Tank ..... 125 145 1.60 1.85 2.25 260 3.20 
Labor—Lubr. & 
x СЇ: 23S dons 0.85 1.00 110 1.25 1.55 180 225 


Item 84, new Sub-Item (h)—Added to provide 
charge for jacking car in connection with repairs 
to coupler draft stops. 


Rule 108 


Sec. (a), New Item No. 24 —Added to provide 
that no labor charge is permissible for replacing 
car on center when no worn, broken or defective 
parts are involved. 

Sec. (b), Item 6—Modified to permit charge for 
lubrication of center plates and friction side bear- 
ings as per new Rule 61-c and Item 172 of Rule 101 
issued in Supplement No. 2 effective August 1, 1949. 
This charge may be made only when other repairs 
are made for which charge is permissible for jack- 
ing that end of car. 


Rule 111 


Air Brake Repairs—Charges increased effective 
September 1, 1949, in Supplement No. 2 in propor- 
tion to increase in labor rate as shown in Rule 107. 
Items 15 and 15-A (cleaning of AB and АВ-1-В 
brake equipment) revised and increased as result 
of A. A. R. time items of material as outlined 
under Rule 60, new Note 5. 

Item 3—Modified to include Wabcogrip, Flexi- 
grip and Wabcoseal fittings. 
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First Note following this Rule—Modified to pro- 
vide charge for material only, where defective AB 
type service or emergency portions or pipe bracket 
is renewed separately and periodic air brake clean- 
ing is not performed. 


Rule 112 


Settlement for Destroyed and Badly Damaged 
Cars: 

Sec. A—Arbitrary allowances specified in Para- 
graphs (1-b-3), (1-c-3), (1-с-4) and (I-d) revised 
account increased labor costs for performing these 
services in connection with the return home of 
badly damaged cars. 

Sec. B, Reproduction Costs, Paragraphs 1 & H, 
Prices Per Pound—Were increased on basis of 
72,501 new freight cars built during year 1948 
effective for cars destroyed on or after August 1, 
1949 as issued in Supplement No. 2. These increases 
were box, flat, poultry and stock cars, 6 per cent: 
refrigerator, 7 per cent; gondola and hopper, 12 
per cent, and tank cars, 2714 per cent. 

Paragraph 8, Note 1—Modified to indicate that 
the settlement for special protective inside coatings 
to tanks of tank cars applies to initial application 
only. 

New Note 2—Added to provide special settlement 
for initial application of rubber lining to inside of 
tanks of tank cars. 

Paragraph 9, Additional Allowances—These prices 
were adjusted effective August 1, 1949 in Supplement 
No. 2 to represent increased costs of same. 


Rule 120 


Disposition of Cars Requiring Extensive Repairs, 
Owners, Defects: 

Sec. (e) and (f) and Interpretation No. 3— 
Modified account increased costs for performing 
these services in connection with the return home or 
repair of such badly damaged or badly deteriorated 
cars. 

Billing Repair Cards—Forms shown on page 281. 
282 and 285. The former *Mall. Iron" column i: 
replaced by “Period. Repkg." column for entering 
charges for periodic repacking of journal boxes. 
per changes in Rules 9 and 93. Charges for “Mall. 
Tron” hereafter will be shown in the “Net Price" 
column. 


PASSENGER CAR RULES 
Rule 2 


The effective dates of the following Sections have 
been extended to January 1, 1951: 

Sec. (e)-—Cardboards or suitable receptacles for 
Defect Cards and Joint Evidence Cards. 

Sec. (f)—Brake Shoe spark shields. 

Sec. (c) —Modified to indicate that cars must be 
equipped with metallic steam heat connectors having 
at least two-inch openings throughout, to be ac- 
ceptable in interchange. The words “at least" were 
added to provide for cars equipped with 214-in. 
metallic connectors. 
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Rule 7 


Sec. (f-13) Note 2—Modified to provide that 
effective August 1, 1950, untreated 36-in. multiple- 
wear wrought-steel wheels substituted for heat 
treated wheels shall be charged at scrap value 
and defect card issued for labor only. 

Sec. (j) —Modified to provide 24-month air brake 
cleaning period for D-22 types of air brake control 
valves. Also provide for cleaning of service or 
emergency portions of D-22 types separately, if 
found defective within this time limit, including 
separate stenciling. A clause reading “on the D-22 
types the displacement reservoir diaphragm must 
be removed, inspected, and renewed where neces- 
sary" is added as a requirement before charge is 
permissible for cleaning such brakes. 

Replacement of Armored Type Brake Pipe and 
Straight Air Pipe Hose—Added on page 327 fol. 
lowing Section (j)—These new instructions require 
removal for inspection of the brake pipe hose and 
straight air pipe hose at ends of car when the air 
brakes receive periodic attention, and the removal 
for inspection of all Armored type air hose on cars 
given general shopping. All hose thus removed, if 
to be reused, must be inspected and tested as pro- 
vided in Paragraph 2 of these instructions which 
should be carefully studied by all concerned. 


Rule 21 


Labor Charges—Item 25 modified to indicate that 
charge applies to all types of axle pulleys R & R or R. 


Rule 22 


Material Charges—Adjusted in line with recent 
quotations resulting in some slight increases and 
decreases. 

New Item 1-A—Added to provide charge for flat 
type, 5-in., 6-ply generator belt. 

Item 44—Modified to indicate that vertical type 
vestibule curtain is intended. 

See Page 346 for, “А. A. R. Standard 1940. 
Design Passenger Car Axles, Designed for Roller 
Bearings, Having Increased Diameter Wheel Seats." 

This new table added, including price Items 61, 
62 and 63 for such axles, same now being separated 
from the combined table of 1940-Design friction and 
roller bearing passenger car axles shown in Supple- 
ment No. 2 of July 1949. This change was due to 
further studies having shown that present costs of 
new roller bearing axles, including machining, are 
much higher than friction bearing axles. 


Squeeze Riveter 


Despatch Shops, Inc., East Rochester, New York, has 
made two conversions to conventional squeeze rivet- 
ers to make them adaptable to the efficient perform- 
ance of a variety of shop jobs. The first conversion 
changes the riveter into a portable single punch by 
making a jaw to suit the job. The air cylinder is 
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mounted on one end of the new jaw, which is a 
C-yoke shorter than the original jaw but with a 
wider mouth. The punch die is mounted on the 
other end of the jaw. The end of the piston rod is 
threaded, and the punch is secured to the rod by a 
coupling which screws on the threaded end. 

As converted the squeeze punch has the capacity 
to punch an 114¢-in. hole in 946-in. material. The 
unit is mounted on a carriage and can be used any- 
where in the shop. The carriage includes the hydrau- 
lic pump unit and a jib crane with an 8-ft. radius. 

The squeeze punch is used for miscellaneous jobs 
that cannot be punched accurately in the flat be- 
cause of the distortion which would occur in future 
shaping. It is used to punch holes in material which 
is inaccessible for conventional punching after the 
material has been shaped, such as the rivet holes in 
crossridge diagonal braces for the rivets that secure 
the brace where it fits over the crossridge cap. 

A second conversion is similar to that just de- 
scribed except for the design of the jaw. This is 
used on one-piece unit hoppers after shaping to 
punch the holes in the flange through which the 
hopper is secured to the center sill. By using this 
squeeze punch after the hoppers have been shaped 
a better matching of the holes is obtained than 
where the punching is done in the flat before the 
hopper is shaped. 


Squeeze riveter adapted for punching holes in ma- 
terial that cannot be punched accurately in the 
flat because of future shaping and for material 
inaccessible to standard equipment after pressing 
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What Do Car Inspectors Do: 


They explain their duties at a meeting of Car Foremen’s As 
sociation of Chicago and discuss some of their problems 


Ove of the best monthly meetings held by the Car 
Foremen’s Association of Chicago during the cur- 
rent season was “Car Inspectors Night” on Monday 
evening, March 13, attended by about 150 car men 
from the Chicago territory. W. J. O’Brien, general 
car foreman, Nickel Plate, Chicago, presided. H. L. 
Hewing, superintendent, Chicago Car Interchange 
Bureau, spoke on the importance of the Chicago 
gateway and called on five inspectors to explain 
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the relation of their work to results accomplished. 

The panel of Chicago car men included the fol- 
lowing: Н. W. Baxter, car inspector, A.T.&S.F., Cor 
with Yard; M. F. McGreevy, car man, Pennsylvania, 
12th Street; George Gravenstuk, car inspector, Nickel 
Plate, Calumet Yard; John Kutlik, car inspector, 
C.C.I. Bureau Inspection, Stockyards territory; and 
Elijah Lee, car inspector, C.M.St.P.&P., Bensenville 
yard. Brief abstracts of these papers follow. 
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The Chicago Gateway 


Railroads in the Chicago Terminals area employ 
over 700 car inspectors whose time is wholly, or in 
part, taken up with interchange inspection. How 
many more are utilized on other phases of car 
inspection work, such as off-line inspection, out- 
bound train inspection, order and commodity car 
inspection, I do not know. 

The interchange inspection of cars, and other 
details in connection therewith, within the districts 
of Chicago and vicinity, including the main line of 
the E.J.&E. from Waukegan, Ill., to Porter, Ind., 
comes under the supervision, constitution and rules 
of The Chicago Car Interchange Bureau, the bureau 
being governed by the A.A.R. Mechanical rules of 
interchange. The bureau is a part of, and operates 
under the jurisdiction of the General Managers' 
Association of Chicago, 37 roads within the districts 
of Chicago and vicinity being members of the bureau, 
21 of these being trunk lines and balance intermedi- 
ate, switching and industrial lines. 

A.A.R. Interchange Rule 2 provides that cars 
having defects, for which the delivering line is 
responsible, must be properly carded when offered 
in interchange, and that the practice of running 
defective cars on record, and later issuing rebuttal 
defect cards and transfer authorities to offset similar 
cards issued at the next interchange point, is a 
definite violation of the rule. In other words, a re- 
ceiving road must obtain its protection at the time 


By H. L. Hewing 


Supt. of Interchange 
Chicago Car Interchange Burcau 


and place of interchange. The member lines of the 
bureau, I am glad to say, comply with this rule. 

To illustrate the volume of interchange traffic 
through the Chicago gateway: In 1948, there were 
4,328,877 loaded cars interchanged; of this number, 
only 450 loads had to be transferred from one car 
to another. In 1949, there were 3,765,168 loaded 
cars interchanged; of this number, only 280 loads 
had to be transferred. 

In 1948, there were 479,433 car loads of perish- 
able freight interchanged through the Chicago gate- 
way. Of this number, only 181 were delayed for 
repairs to the extent of not reaching destination 
about the time intended. In 1949, there were 457,- 
855 car loads of perishable freight interchanged; of 
this number only 69 were delayed for repairs to 
the extent of not reaching destination about the time 
intended. 

All of this traffic requires careful car inspection 
to insure safe train operation, the prevention of 
injury and lading claims, and should indicate the 
importance of car inspectors' responsibilities. The 
small number of complaints which result, indicates 
that car inspectors are doing a pretty good job. 


General Car Inspection 


Car inspecting is one important phase of the car 
man's trade involving far more responsibility than 
some men apparently realize, even those doing this 
type of work. . . . Our jobs are vital to safe train 
handling, protection of life and limb and safe 
transportation of commodities in minimum time. 
How would you feel if some train men were injured 
or killed on a car you inspected, due to a defect 
you overlooked in *one lax moment." Little do 
people realize when they pull up to crossing gates 
on a highway that they, as well as train crews or 
passengers, are dependent on inspectors 5 to 200 
miles back having performed their duties con- 
scientiously so there will be no accident at that 
particular place and time. 

Proper inspection of freight cars in interchange 
requires more than a knowledge of car parts and 
rules. Poor judgment, or a man dishonest with 
himself, may not only jeopardize life, but cause de- 
lays to cars, added handling and loss of revenue. 
These features are important inasmuch as they 
are responsible for our type of jobs being in 
existence today. 

Mechanical defects must be detected and cor- 
rected because failure of one part of a car or its 
running gear can cause untold delay. Among the 
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By H. W. Baxter 


Car Inspector 
A.T.GS.F., Corwith Yard, Chicago Terminal 


car parts most subject to defects are: Couplers and 
their attachments, draft gears, yokes, wheels, brake 
beams, truck sides, truck bolsters, journals, body 
transoms, center sills, etc. 

The physical condition of cars is important in 
that an inspector must use good judgment in de- 
termining if a car is fit for service, and what com- 
modity may be safely loaded in it. Improper carding 
of a car at this point of inspection requires added 
handling. I define physical condition primarily in 
relation to the superstructure and the commodity a 
car is fit for; however, it also applies to the draft 
and running gears. 

Exterior inspection is essential in that defects to 
any portion of the superstructure can be a means 
for allowing the elements to gain access to the 
interior of a car. Interior inspection is required to 
make sure a car is fit to take certain types of lading. 
Some of the most common causes for lading damage 
are: broken end and side lining, loose, decayed and 
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broken flooring, blocking nailed to siding and floor 
boards, contamination, protruding nails, tie bands 
and wires, etc. 

Another major phase of inspection is cardable 
damage to cars received in interchange. If we 
view this with a selfish motive then we can say 
we are protecting the carrier employing us, but 
our responsibility goes much deeper than that. 
Carding a car to the repair track for joint inspec- 
tion and issuing additional defect cards places an 
inspector in a position where he not only represents 
his own employer, but also that of two or more 
carriers. Action in all cases is predetermined by 
the A.A.R. Code of Interchange Rules. 

Open-top cars, as well as house cars, must receive 
good inspection when empty to determine whether 


they are fit for reloading, and loads on open-top 
cars must be carefully inspected to determine ií 
they are safe to leave the terminal. 

One way to make us aware of our responsibilities 
is to bear in mind every time we inspect a car that 
we are looking at a death-dealing instrument, if 
we are not conscientious in the performance of our 
duties. If we take cognizance of these factors, we 
will be serving our employer well, thereby, reducing 
train accident, delays, damage to lading and injuries. 

Don’t forget we are an integral part of a vast 
transportation system, the only self-sustaining one. 
and one which is today fighting for its very existence. 
since Sanaa ро transportation systems are 
jeopardizing the railroads’ future and the very jobs 
we hold. 


Outbound Freight Inspection 


All 25 of my years of railroad service have been 
in the car department as repair track laborer, helper 
and carman, train yard car oiler and finally car 
inspector at Bensenville yard. 

The longer I work as a car inspector the more 
I realize the importance and responsibilities of the 
position. There are many phases of car inspection 
work, together with many rules and regulations one 
must become familiar with. In fact it is a job 
one can always learn more about. To become a good 
car inspector on interchange work requires addi- 
tional study, and I appreciate the help given by 
supervisors and the C. C. I. B., under whose gen- 
eral supervision interchange of cars in the Chicago 
area and vicinity is policed and governed. 

As to outbound train inspection, as road trains 
are being made up from cars received in various 
transfer pulls that arrive from industries, other 
local yards in the terminal and in interchange from 
other lines, after the interchange inspection has 
been completed, the cars are switched and classi- 
fied on various adjacent tracks or doubles. While 
this is being done, the outbound inspectors observe 
cars for any noticeable defects without getting under 
or between cars. The car oilers likewise perform 
their servicing after this switching is performed, and 


By Elijah Lee 
Car Inspector 
C.M.St.P.GP., Bensenville Yard, Chicago Termina! 


any work that requires journal box jacking is 
chalked up to be performed after the train is 
doubled up and under blue-flag protection. After the 
train is made up and the various doubles made. 
blue-flag protection is applied at both ends of the 
train. 

We then make final careful car inspection and light 
repairs that can be made in the yard. We also, at 
this time, start coupling air hose, starting from 
both ends of track. Air is generally taken from the 
yard air line. When car inspectors from opposite 
ends meet near the center of the train and all hose 
are coupled, inspectors walk back to their respec- 
tive ends to take up any air leaks. When this is 
completed, brakes are set and inspectors again 
start over the train to see that all brakes apply 
and adjust the piston travel. Bad order cars and 
cars with inoperative brakes are set out, after which 
a release test is made and the train released to the 
outbound train crew. 


Order Car Selection 


The selection and classification of cars for load- 
ing is one of the most important aspects of a car 
inspector’s duties. If cars are not properly eselected 
for the commodity intended, the shipment may be 
delayed enroute on account of being in bad order, 
or the lading may be damaged, or contaminated. This 
results in delayed train movement and, of course, 
may make a dissatisfied customer and a large claim 
for damage. These are just a few of the results 
that may occur if suitable cars are not selected for 
the commodity to be loaded. When a car is classi- 
fied for loading it should receive what might be 
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By George Gravenstuk 


Car Inspector 
Nickel Plate, Calumet Yard, Chicago Terminal 


called a Class A inspection. This means a close 
inspection of the exterior and interior of the car. As 
far as practical, this inspection should be made during 
daylight hours and care should be taken to see that 
air and repack dates are in date; also, wheels, draft 
gears, couplers, brake beams, journal boxes and 
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contained parts as well as all other parts of the car 
are free from condemning defects. This should be 
done to insure the car reaching its destination after 
loading without being bad ordered for defects which 
should have been detected when the car was classi- 
fied for loading. 

Car interiors should be thoroughly inspected to 
see that the floor and lining are in good condition 
and free from protruding nails or other conditions 
which might damage sacked or cartoned lading. 
Roofs need close inspection to be sure they are not 
leaking, and doors must fit up tight and be operative. 
Cars selected for merchandise or better loading need 
special attention in cleaning out all contaminating 
material from previous loads. 

Car inspectors regularly assigned to cars on order 
can become better fitted for their jobs and more 
valuable to their respective railroads by visiting 
various shippers for who they select cars and dis- 
cussing with them any special requirements. Ву 
doing this, they can satisfy shippers better and 
reduce the liability of cars being rejected. Also, car 
usage is increased. In this connection inspectors can 
also perform an important service by making sug- 


gestions to shippers on proper methods of loading. 

I would like to impress upon all inspectors that 
the selection of open-top cars for loading should be 
given just as much attention as other cars. 

Many delays result from lading breaking through 
defective car floors. Also, anchorage, blocking, etc. 
may pull out where the floor is defective, causing 
shifted lading. Many serious accidents have oc- 
curred due to these conditions. 

The methods used by various railroads in the 
selection of cars for loading may differ. At Calumet 
yard, our agent furnishes order cards to the order 
car inspector for various commodities and for vari- 
ous shippers. The inspector then selects cars for 
loading on the basis of the requirements of the 
particular shipper. Over a period of years he has 
learned what each shipper demands, and this expe- 
rience enables the inspector to do a good job with 
a minimum of complaint. 

Occasionally the order car inspector receives a 
large order for cars for loading where no particular 


_ shipper is designated. In this instance, the inspector 


selects cars on the basis of his own knowledge and 
furnishes cars suitable for the loading indicated. 


C. C. I. Bureau Inspection 


Car inspectors of the Chicago Car Interchange 
Bureau work in the Chicago Junction and the Chi- 
cago River & Indiana yards in the Union Stock 
Yards area, and act in the capacity of joint car 
inspectors for all member lines who deliver and 
receive cars and operate trains in and out of the 
area. This results in an efficient and economical 
operation. 

In addition to the bureau inspectors being re- 
sponsible for outbound car inspection, to insure 
safe train handling of all cars taken out of the 
area by member roads, including clearance inspec- 
tion of open-top loads and coupling of all air hose, 
interchange car inspection is also made to protect 
the receiving member roads, through defect card 
protection, for cardable defects at time of delivery 
of cars on their assigned tracks, also seal records 
taken on all cars. Another major responsibility 
of the bureau inspectors is to make up reports of 
cars received from member lines in this area for 
interchange to other lines, as well as cars orig- 
inating at approximately 800 industries located in 

e area. 

A large percentage of loaded cars originating in 
the Union Stock Yards is perishable, fresh and 
canned meat and animal products. This is further 
supplemented by a great amount of car loads of fresh 
fruit and vegetables out of the Chicago produce 
terminal, there being instances when some roads run 
trains off their assigned tracks up to 8 times in 
24 hours. 

А complete record is made out on Form 151-A 
covering all cars interchanged. On interchange sheet 
Form 151-A, the initials and numbers of cars are 
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By John Kutlik 


Car Inspector 
Chicago Car Interchange Bureau, Union Stock Yards 


shown, name of the shipper, destination, contents of 
car, time of interchange and seal record is taken. 
. . . Under the heading “Condition of Car" the 
following information is recorded: 

All seals improperly applied, broken, missing, 
unlocked, etc., are replaced by a C. C. I. B. seal, and 
a report in duplicate is made out. C. C. I. B. green- 
colored bad-order return cards are attached to cars 
found by inspection to be unsafe to go forward, and 
the yardmaster or conductor is notified to set cars 
out for repairs. 

Cars with defects that are safe to proceed to 
receiving line, other than safety appliance, are carded 
with C. C. I. B. bad order cards, and railroads 
receiving them pass on the defect, or makes re- 
pairs. Defects that can be repaired on the inter- 
change track are repaired at Chicago Junction. 

C. C. I. B. pool marks are applied by bureau 
inspectors to all cars interchanged. On refrigerator 
cars loaded with perishable goods, such as fruit and 
vegetables, the position of hatch covers has to be 
shown by abbreviation HCO meaning Hatch Covers 
Open, or HCC, meaning Hatch Covers Closed. 
When loaded refrigerators are equipped with air- 
circulating fans, with fans in ON or OFF position, a 
record is taken of the exact position. mpty re- 
frigerator cars found with the lever on the ОМ posi- 
tion, are set back to the ОЕЕ position by a C. J. 
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yard repairman. If the mechanism is found defec- 
tive, the car is sent to the connecting line shop for 
repairs. 

All placards, including those coming under I. C. C. 
specifications, which do not belong on cars, are 
removed, thus protecting the delivering road, as well 
as complying with A. А. R. and I. C. C. Rules. 

When contents are found leaking from cars, an 
immediate report is made to the proper supervisor, 
so that action is taken to prevent further loss. The 
name of the supervisor and the time the car was 
reported is recorded. 

When coupling air hose, coupling hooks, or irons, 
are used. They are safe to use, and when men 
become familiar with them, hose can be coupled 
just as fast as by the hand method. To my knowl- 
edge, no injury has occurred in coupling hose 
since the coupling hooks or irons, were put into 
effect in 1934. 

Because of the different clearance limits on vari- 
ous receiving trunk lines, it is not possible for 
bureau inspectors to decide whether open-top loads 
will pass clearance on those lines, but the bureau 
inspectors make sure that open-top loads, within 


prescribed clearances, reach the receiving line 
safely. Open-top loads with heights in excess of 
15 ft. 5 in., or protruding beyond a width of 10 ft., 
are reported to C. J. or C. R. & I. for their dis- 
position. 

Due to the importance of accuracy on the inter- 
change sheets he makes out, a bureau car inspector 
has to show the exact time of every record he 
takes, due to large sums of money involved in per 
diem, claims, etc. Also each inspector must check 
his watch before going on duty, and if the watch 
shows a variation of one minute or more from the 
correct time, it must be corrected immediately. 

I have outlined some of the duties that are per- 
formed daily by a C. C. I. B. inspector in the 
Union Stock Yards area, it being understood that 
in addition he has to have a good knowledge of the 
A. A. R. Rulés of Interchange, A. A. R. Loading 
Rules, United States Safety Appliances Regulations. 
the Safety Rules and established safe practices. 
Above all he must bear in mind that he is repre- 
senting an organization of many railroads, and at 
no time shall impartiality be shown, or conduct 
unbecoming to the bureau or the car man's craft. 


Coach Yard Inspection 


Coach yard employees, such as car inspectors, car 
men, air brake men, car oilers and coach cleaners 
are vital in the successful operation of coach yards 
on the Pennsylvania and I presume on any railroad. 
I would be amiss if I did not pay tribute, at this 
time, to the good job this group of employees are 
doing. At our Chicago coach yard, where 30 or 
more passenger trains are serviced daily, their 
movement in a safe and complaint-free manner is 
to a great way, dependent on car department em- 
ployees performing their duties well. 

А good word should be said for coach cleaners, 
of which the Pennsylvania employs about 150, con- 
sisting of men and women, here in the Chicago 
Terminal. Their work is not always light and minor 
as many would believe it to be. Their duties con- 
sist of scrubbing and mopping floors, toilet and 
lounge room, cleaning vestibule platforms and steps, 
vacuum cleaning all interior upholstery, window 
washing, both inside and out, icing, watering of 
cars, etc. 

Coach yard car oilers also deserve commendation. 
They are not always the cleanest-appearing men 
that you see in a coach yard, but the work they 
perform is exacting. An oversight or poor work- 
manship on their part, will contribute to delays, and 
can contribute to danger of train movement enroute. 
They must be trained to perform their work prop- 
erly; good inspection is vital, as is the proper re- 
packing of the friction journal boxes. Dry packing 
must have the proper amount of specified car oil 
added; packing with a high water content must be 
removed and the box repacked; packing retainers 
must be properly applied, packing spooned down to 
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Car Man 
Pennsylvania, 12th Street, Chicago 


at least one inch below the center line of the journal. 

The car inspectors! responsibility for locating 
and reporting defects in passenger train equipment 
is obvious. Safety of the train enroute, especially 
insofar as having the trucks and running gear in 
perfect order, depends on him. 

Air brake men likewise are indispensable and, 
regardless of weather conditions they are expected 
to be and are on the job. So it goes, regardless of 
the class of work a car department employee per- 
forms, he is expected to do his work in a proper 
and safe manner. 

Our railroad is vitally interested in preventing 
injury to its employees, and consequently has an 
effective safety program, which I am glad to say. 
our employees cooperate with fully. We all feel 
that safety is a major consideration in the discharge 
of duty. 

Car men who work under and about cars use 
the blue-flag and light for protection. With the 
lightweight passenger equipment now being injected 
into service, and more appurtenances attached to 
car underframes, as well as more parts required in 
the design of car trucks, car mechanics are obliged 
to spend more time under cars. For this reason, | 
feel it is in order to advocate additional protection 
to the present blue-flag and light in the form of rigid- 
type de-rails. 
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NEW DEVICES 


Cab Heater 
For Locomotives 


The illustrated locomotive cab heater 
has been announced and produced by 
Kysor Heater Company, Cadillac, Mich. 
It can be used either with low pres- 
sure high temperature steam or con- 
nected to the water supply as a regular 
hot water heater. 

The heater has a unit capacity of 85,- 
000 B.T.U. It provides approximately 
700 cubic ft. of 130 deg. F. air per 
min. to the locomotive cab and in ex- 
cess of 180 cubic ft. per min. of de- 


130 deg. F. to the 


frosting air at 

windshield. 
This heater is of rugged construction 

and is equipped with a core to permit 


the maximum heat transfer and yet 
withstand temperatures under low pres- 
sure steam. [ts stability is enhanced by 
its electric terminal blocks and protec- 
tive conduit that almost completely elim- 
inate electrical troubles. 


Nailable Steel Floor 
For Box Cars 


The nailable steel car floor was first de- 
veloped by the Great Lakes Steel Corpo- 
ration, Detroit, Mich., for gondola cars 
where it eliminates the need for two types 
of cars, one with a solid steel floor and 
one with a wood floor to which blocking 
can be secured. It is now being applied 
to box cars. 

Wood floors often present greater prob- 
lems in box cars than in open-top cars. 
The increased load capacity of lift trucks 
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Nailable steel box-car floor with 
indented ribs before the appli- 
cation of the anti-skid plastic 


Damage caused by lift trucks han- 
dling heavy pallets is shown be- 
yond the steel-floored door area 
—Indentations in the steel chan- 
nels are filled with anti-skid plastic 


has prompted the Association of Ameri- 
can Railroads to urge shippers to use 
portable steel plates laid down on the 
floor where the trucks operate during 


loading and unloading operations. This 
was done to prevent the truck wheels 
from breaking through the floor boards. 
To permit nailing into the wood floor 
permanently laid plates, largely in the 
door area, were perforated. 

The nailable steel floor for gondola 
cars consists of channels 8 in. wide by 
2% in. deep, with curved webs spaced 
the diameter of a 20-D nail apart. These 
are of N-A-X high-tensile steel, 34g in. 
in thickness, and are substantial the 
equivalent in strength of carbon steel М 
in. thick. 

Trial applications of the channels in 
box cars were made of the same material, 
but reduced in thickness to % in. in 
order to keep the tare weight down. The 
concentrated loads on small-wheel lift 
trucks caused dishing of the plain sur- 
faces of these channels. Furthermore, the 
plain surfaces were not completely satis- 
factory in box cars because they tend to 
be slippery. There is ample beam strength 
in the webs of the %-in. channels so the 
necessary surface stiffness was attained 
by indented ribbing across the channel 
on 3-in. centers. This provides a surface 
stiffness to resist dishing nearly equiva- 
lent to that of a plain channel of 546-in. 
plate. The tendency to slip is overcome 
by filling the transverse grooves with an 
anti-skid plastic. 

As in the gondolas, the nailing grooves 
between the channels are filled with 
asphalt plastic having an asbestos fiber 


The nailable steel floor second deck spans the car without intermediate supports 


-— meu Rm 
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binder which insures a tightly closed 
floor. The composition of this material 
is of the same character as that in use 
in gondola floors. 

Where box cars are fitted with a per- 
manent upper deck for handling heavy 
products such as farm tractors, the sec- 
ond deck is usually built up with a com- 
bination of steel beams and wood and 
requires portable intermediate supports. 
These have to be removed and replaced 
during loading and unloading operations. 
One-eighth-inch nailable steel channels 
with webs 2% in. deep have been found 
to possess sufficient strength to meet 
the need for a second deck for such 
loads without intermediate supports. 


Industrial Pliers 


With the addition of 15 new plier pat- 
terns, the J. H. Williams & Co., 400 
Vulcan st., Buffalo 7, N. Y., has rounded 
out its plier line to cover the most pop- 
ular sizes and styles used in industrial 
work. The additional styles include the 
following designs—end cutting nippers; 
long and short chain nose; long and bent 
needle-nose; duck bills; round nose; gas 
and burner; fence and staple puller and 
battery pliers. 

Steel selection, forging and heat-treat- 
ment of these pliers is in keeping with 
high quality standards. All jaw faces are 
brightly polished. Each pair of pliers is 
packed in its own attractive box. 


Bulk-Material 
Containers 


Two types of containers for handling 
bulk materials have been developed by 
the Youngstown Steel Door Company, 
Youngstown, Ohio. The drop-bottom con- 
tainer permits complete and quick dis- 
charge of its contents. It can be used 
for the shipment of both large- and 
small-size bulk materials, and has been 
so designed that the discharge of such 
materials as ground fire clay and soda 
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=т= Corruned 


ЊЕ 
\ Ur mas 


LII" 


The drop-bottom container 


The controlled-flow container 


ash may be accomplished in a manner 
which will prevent the formation of in- 
jurious clouds of dust in the plant. This 
is done by setting the container on the 
floor, releasing the door, and slowly rais- 
ing the container. While suspended, it 
can also be discharged by means of a 
line attached to the release cable. 

The container is provided with a 
locking mechanism which automatically 
locks the door when the container is 
placed on the floor. The locking mech- 
anism is so designed that the door 
is released with the same ease irrespec- 
tive of the weight of material on the 
door. 

This container is 4 ft. 3 in. wide by 
7 ft. long by 6 ft. 5 in. high. The top 
charging door opening is 2 ft. 11 in. by 
4 ft. 11% in.; the bottom discharge 
door opening, 2 ft. 9% in. by 5 ft. 754 
in. The capacity of the container is 
145 cu. ft. It weighs 2,050 lb., designed 
for a maximum load of 16,000 Ib. Sides 
and ends are corrugated sheets joined 
together by corner angles extending from 
the base to the top of the container. 
The discharge door is formed of a 
corrugated panel reinforced by steel 
channels. The discharge door is hinged 
at four points at the rear and supported 
at the front by the locking mechanism. 
The container is equipped with cast- 
steel lifting hooks at the four top cor- 
ners. 

The size of the container permits the 
loading of twelve containers, two abreast, 
in a standard gondola car 9 ft. wide. 

The top charging doors are of weather- 
proof design. The doors are locked to 
the throat of the container by means 
of a wing nut and eye bolt especially 
designed {ог this purpose. 

The controlled-discharge container is 
a modification of the drop-bottom con- 
tainer. It has a rotary-type discharge 
valve designed to secure controlled flow 
and partial discharge of material when 
desired. The hopper bottom is equipped 
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with a geared rotary valve of the con- 
trolled-flow type located at the apex of 
the slope sheets and having a single 
opening 18% in. wide extending the full 
width of the container. The valve i: 
automatically locked in the closed posi- 
tion and the lock must be manually re- 
leased before the valve can be opened. 

This type container is generally used 
for the transportation of lime and dolo- 
mite or similar materials used on the 
charging floor of open-hearth furnaces. 


Hard-Glass Reflector 
Spot Light 


General Electric has announced the de- 
velopment of a 300-watt R-40 reflector 
spot lamp. It has a heat-resistant glass 
bulb and mogul screw base, and is a com- 
panion to a previously announced flood 
lamp of the same wattage and size. The 
spot distribution of light had been made 
possible in a hard-glass reflector lamp by 
the development of a practical method for 
lightly frosting the inside of the face of 
the bulb. Heavy frosting results in a 
flood pattern, and no frosting at all causes 
striations to appear in the beam. Heat- 
resistant glass is considerably more diff- 
cult to frost than glass ordinarily used in 
lamp making. 

Intended for outdoor use, the new spot 
lamp is designed to fill a need for a lamp 
to provide a small spot of light brighter 
and for longer distances than can be ob- 
tained with the flood lamp. They are rec- 
ommended for use in industrial plants 
and yards, roadside stands, street railway 
yards, bus garages, airport hangars and 
aprons, and docks. 

Th heat-resistant glass bulbs of these 
lamps withstand the thermal shock oí 
drops of water, oil and grease much more 
effectively than do similar lamps without 
the special glass. The mogul screw base 
provides greater strength than does the 
medium screw base, and reduces tempera- 
ture in the base, socket, and adjacent 
wire. Both the 300-watt spot and flood 
lamps are now available, and carry list 
prices of $3.60 to $3.00, respectively. 
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Removable Tube Bundle 
Heat Exchanger 


Expanding its redesigned line of heat 
exchangers available from stock, the 
Young Radiator Co., Racine, Wis., has 
introduced its removable tube bundle, 
Type R, shell and tube heat exchangers. 

The heat exhangers are of corrosion- 
resistant metal tubing. Tube sizes, in- 
cluding % in. outside diameter and ^4 
in. outside diameter, plus correct tube 
spacing and baffling, provide longer unit 
life, easier maintenance, and maximum 
heat transfer efficiency. The line con- 
sists of both single and two-pass models 
in a wide range of capacities up to 75 
lb. per sq. in. pressure and temperatures 
up to 300 deg. F. 

The units have been designed for a 
variety of heat transfer applications, 
including: engine jacket water and lu- 
bricating oil; oil cooling of bearings, 
machine tools, reduction gears, pumping 
units, turbines, cutting oil, quenching 
oil, transformers, hydraulic equipment, 
generator sets and miscellaneous fluid 
cooling such as fresh water, salt water, 
torque-converter fluid for power cranes, 
railroad cars and similar applications. 


Machine Tool Conduit 


The Chicago Metal Hose Corporation, 
Maywood, Ш., has added a Geon-covered 
flexible metal machine tool conduit to its 
line. 

This conduit may be used for electrical 
shielding purposes and is particularly 
suited for use on machine tools because 
of its resistance to moisture, coolants, 
greases and oils. The abrasion-resistant 
cover is applied over a highly flexible 
galvanized steel convoluted steel tubing. 
This steel core and Geon cover provides a 
conduit to withstand abuse of installation 
and the wear of usage. 

It is extremely flexible, and the maker 
states it will not bind or restrict move- 
ment when used between moving parts on 
machine tools. Liquid-tight steel fittings 
are usable with both standard and water- 
tight conduit boxes. They are attachable 
and re-attachable by the user or may be 
permanently attached by the manufactur- 
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er. Conduit is manufactured in sizes from 
J&-in. id. to 2-in. i.d. and can be fur- 
nished in mill lengths or cut lengths. 


Plain and Universal 
Milling Machines 


A milling machine, built in plain and. 


universal styles, and powered by a 7% 
hp. motor, has recently been announced 
by the Cincinnati Milling Machine Com- 
pany, Cincinnati 9, Ohio. The No. 3MI 
unit has wide speed and feed ratios— 
60 to 1 and 120 to 1, respectively. 

Sixteen spindle speeds, ranging from 
25 to 1,500 r.p.m. are changed with a 
single crank type control. The crank 
operates a hydraulic selector valve, while 
the actual work of shifting gears is per- 
formed hydraulically. While the spindle 
is rotating, a safety interlock prevents 
the speed change crank from being 
moved. 

Feed rates are changed in the same 
manner as speeds—one-half turn of a 
single crank type control, throughout the 
complete range of sixteen feeds, from 
14 to 30 in. per min. The crank and in- 
dicating dial are located at the front of 
the knee, readily available for instan- 
taneous changes of feed rates. All oper- 
ating controls are duplicated at the rear 
working position, left-hand side of the 
column. 

The main drive clutch is a single-disc 
dry-plate unit, with accessible adjustment. 


A multiple disc spring-loaded brake, 
operated by the disengaging action of 
the starting lever, stops the spindle in- 
stantly when the drive clutch is dis- 
engaged. 

Parts within the column and knee of 
the miller are automatically lubricated 
from individual pump and cascade sys- 
tems, with tubing carrying oil to out-of- 
the-way bearings. The pump in the col- 
umn also supplies oil under pressure to 
the hydraulic gear shift mechanism. 

Table ways and parts within the saddle 
and housing are lubricated by a manual 
pressure or oilshot system built into 
the saddle. Arbor support bearings are 
automatically lubricated by a gravity sys- 
tem, from self-contained dust-tight res- 
ervoirs. 

Cross and vertical hand cranks are 
automatically disengaged when their re- 
spective power feed levers are engaged. 
This arrangement constitutes an impor- 
tant safety feature for the operator. 

Rapid traverse, at the rate of 150 in. 
per min. longitudinal and cross, and 75 
in. per min. vertical, may be engaged 
through a lever control at the side of the 
knee. The starting lever may be adjusted 
to any position desired by the operator. 
This is accomplished through a conven- 
tional straight tooth clutch, cut into the 
end of the starting lever, engaging a sim- 
ilar clutch on the vertical starting shaft 
extending out of the column. 

Elecrical controls are built-in for pro- 
tection against dust, coolant, and dam- 
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age to 110 at the push button station. 
Another safety feature will be found in 
the contact button at the rear of the 
column, in the door closing surface. 
Start-stop push buttons are built into the 
column, on the left-hand side. Coolant 
equipment is included with the machine. 
It features a builtin centrifugal pump 
and a gravity return system. 

The main drive clutch, brake, and all 
spindle drive gearing up to the back gear 
shaft is contained in a unit bolted to 
the rear wall of the column. Likewise, 
feed drive gears are contained in a unit 
bolted to the underside of the knee. 

The apron on the knee, extending 
above its top surface, adds to the length 
of bearing surface on the column, and 
thereby increases rigidity. A wiper re- 
cessed into the top edge of this apron 
keeps the face of the column clean; pre- 
vents scoring. 

All rotating shafts are completely cov- 
ered to protect the operator. In addition, 
the cross screw is also covered for pro- 
tection against the wearing effects of 
dust and chips. 


Corrosion Resistant 
Flexible Hose 


This hose, able to withstand high temper- 
atures and pressures, is used for convey- 
ing corrosive or searching liquids and 
gases where motion is required. 

Extreme flexibility gives hose the 
ability to withstand extreme cycles of 
vibration, flexation and variplane motions. 
For constant flexing or continuing mo- 
tion a hose with closed corrugation 
pitch is recommended; for infrequent 
flexing, misalignment or slight movement 
an open corrugation pitch hose is recom- 
mended. Flexible hose that meets these 
requirements is now available from the 
Chicago Metal Hose Corp., Maywood, Ill. 

This stainless steel hose is fabricated 
in sizes from 54e through 6 in. inside 
diameter in one or multiple ply construc- 
tion. It is available with helical or annu- 
lar corrugations, with or without braid 
covering, depending upon pressure and 
other factors of service use in wall thick- 
nesses from 0.003 in. in single ply to 
0.030 in. in multiple ply construction; 
working pressures to 2,000 lb. per sq. 
ін. Standard pipe fittings or fittings to 
special requirement may be attached by 
silver brazing or welding. 


Portable 
Pipe Threader 


Illustrated below is the Porta-Drive unit 
manufactured by Muncie Gear Works, 
Inc., Muncie, Ind., which can be used to 
thread pipe in any position—horizontal, 
vertical, in close quarters, in corners or 
walls. 

The threader is of interest to mainte- 
nance men and is designed to fit the aver- 


age tool box. It weighs only 14 lb. One 
man operating the unit can thread up to 
6-in. pipe. 

Actually a 20 to 1 gear-reduction unit, 
the Porta-Drive is driven by any 26 hp. 
heavy-duty electric drill and attaches to 
any standard set of dies through adaptor- 
yokes. An aluminum casing houses a bull 
gear and cold-rolled spur gears which are 
sealed in grease. 


Bar Feed and Chuck 
Turret Lathe Accessory 


A hydraulically controlled bar feed and 
collet chuck mechanism for J & L uni- 
versal turret lathes has been introduced 
by the Jones & Lamson Machine Co., 
Springfield, Vt. 

This device is illustrated in conjunc- 
tion with the lathe. The mechanism was 
developed to meet a specific need in 
reducing operator fatigue caused by high 
speed continuous turning with carbide 
tools. 

With a single lever located in a control 
panel, finger tip control of the complete 
operating cycle is accomplished. The 
lathe accessory can be installed on any 
Jones & Lamson No. 3, 4, 5, 7 or 8 uni- 
versal turret lathe at the factory or in the 


field. 
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Miner Develops New 
Truck Spring Snubber 


A new Class C-&-S truck spring snubber, 
recently developed by W. H. Miner, Inc, 
Chicago, was approved after more than 
50,000 miles of road testing during 1949, 
these tests being supplemented by ex 
tensive laboratory research. All of the 
snubber tests were made under actual 
travel conditions in a conventional box 
car loaded in an approved manner, and 
Miner Impactographs were placed at each 
end of the car to record the complete 
characteristics of the rides. 

This entirely new shock absorber has 
a unique control over vertical and lateral 
car oscillations, designed to ensure à 
flowing and shock-proof ride. Large fric- 
tional surfaces of the shoes are provided 
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Eliminate this Needless Expense with an 
ELESCO STEAM DRYER SYSTEM. 


It prevents boiler carryover and its 
resulting expensive scaling of super- 
heater units and throttle valves ... 
and pays for itself within a short time. 


An installation will convince you. 
You cannot afford to operate steam 
locomotives or any steam boiler with- 
out the Elesco Dryer. 


THE 
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Division of 


COMBUSTION ENGINEERING- 


SUPERHEATER, INC. 


Ropresontative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK LAFEN 
122 S. Michigan Ave., CHICAGO 9 
Monreal, Canada, THE SUPERHEATER COMPANY, Lid. 


sperheaters  Superheater Pyrometers • Exhaust Steam Injectors • Steam Dryers * Feedwater Heaters - Steam Generators • 011 Separators • American ThrotHes 
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to give low unit bearing pressures es- 
sential to minimizing wear. The cylinder 
is made of special heat-treated steel to 
the same specifications as conventional 
Miner friction draft gears, and the three 
friction shoes are case-hardened steel, 
making them wear resistant to provide 
efficient snubbing for an extended period 
of service life. 

In addition to the foregoing research, 
the C-4-S snubber was tested by the As- 
sociation of American Railroads in Octo- 
ber 1949. 

This device has a travel of 15% in. and 
measures 8% in. in height. It is inter- 
changeable with A.A.R. springs, Classes 
C, D, H, C2, D-2 and H-2, and can, 
therefore, be installed in new or existing 
equipment, requiring no special truck 
side frames. The snubber is held in its 
assembled position by an ingenious lock- 
ing engagement between the shoes and 
the cylinder. 

The C-4-S Snubber supersedes previous 
Miner designs, but component parts of 
the latter are available for reclamation 
programs. 


Motor Starter 


The Motor Sentinel, a manual motor 
starter with positive bimetallic overload 
protection, is available from the Westing- 
house Electric Corporation. Especially 
suited to controlling and protecting small 
motors used with fans, pumps, small ma- 
chine tools, grinders, stokers, etc., the 
starter fits any standard 2%-in. wall box. 
With a front-removable heater of the 
proper rating, the starter permits time 
delay for starting and allows motors to 
carry overloads up to their safe capacity 
without disconnecting them from the line. 
It will, however, automatically disconnect 
the motor on any sustained or damaging 
overload. 

For surface mounting, the Motor Sen- 
tinel is available in an alloy enclosure 
with Bonderized baked enamel finish. 
Special cast iron enclosures are provided 
for watertight and explosion-proof appli- 
cations. 


Positive operation is provided by means 
of the overcenter toggle mechanism. 
Double break silver contacts and copper 
alloy or plated steel parts are used to as- 
sure long, trouble-free life. Straight- 
through wiring avoids complicated turns 
and bends. For convenience and accessi- 
bility, all terminals are at the front, with 
line terminals at the top, and load ter- 
minals at the bottom. 


Wear Resistant Tips 
For Lathe Centers 


A replaceable tip for Jathe and grinder 
centers has been made available by Dia- 
monds and Tools, Inc., Div. of Wall Col- 
monoy Corp., 19345 John R. st., Detroit 3, 
Mich. With the advent of Colmonoy wear 
resistant tips, it is not necessary to scrap 
centers when they are worn back too far 
for further grinding. 

As shown in the illustration, the tip or 
cap can easily be silver-soldered to the 
wear end of the scrap center facilitating 
indefinite use for years merely by retip- 
ping when necessary. 

It is claimed that these tips last at least 
seven times longer in between grinding 
than high-speed steel. Further, the total 
cost for reclaiming worn out centers is 
less than buying a new high-speed steel 
one. They are now available in their cast 
form or already applied to standard size 
centers and finished ground. 


Short-Handled 
Melting Ladle 


Illustrated is a handy device, recently in- 
troduced by the Unique Mfg. Co., Inc., 
226 W. Walton st., Chicago 10. It is melt- 
ing ladle with an air-cooled wooden han- 
dle which can't char or pull off. A close- 
to-bowl grip that eliminates arm strain 
and permits accurate, comfortable control 
of the molten metal is a feature. 

The handle is cut away in the illustra- 
tion, showing the air space around the 
shank inside, which keeps the handle cool 
at all times. The handle is easily replace- 
able, requiring only a screwdriver to 
attach or remove. 

The lips of the bowl are slightly lower 
than the rest of the edge, and the point of 
the lip does not form the usual angle, but 
is circular and points downward. This 
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feature enables the user to pour solde | 
drop by drop or in a steady stream with- 
out spilling over the edge of the bowl. 


Air-Operated 
Drop Stamp 


Illustrated below is the Model L dro 
stamp which uses impact blows of cox 
trolled intensities to produce a wide г. 
riety of metal shapes’ from апу of th 
formable metals. 

Control mechanisms of the Cecostamp 
unit produced by the  Chambersbu; 


Engineering Co., Chambersburg, Pa., are 
located in such a position that the 
operator is free of moving parts. Frame 
to-anvil bolts and springs are recess! 
avoiding hazards to clothing. Self-pes+ 
tioning safety rests, built into the sic 
frames between the guides, hold the n= 
when changing dies or working betweet 
dies. A steel bolster plate on the anvil 
equipped with T slots makes for гар 
and accurate setting of dies. 

The unit has been adapted to the 
manufacture of bus and automobile bed: 
ies, sheet metal aircraft parts, mil 
cars, and numerous other products 
The Cecostamp meets the demand for 
greater capacity that has resulted = 
use of these tools in forming, ship 
ing, drawing and stamping metallic 
sheets. 
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This centralization of responsibility for all phases of 

performance is another reason why General Motors 

locomotives are first choice in the rapidly growing 
Diesel fleets of America's leading railroads. 


GENERAL V[orons 


LOCO OTIVES 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 


NEWS 


A.S.M.E. Railroad Division 
To Meet in St. Louis 


Іх conjunction with the semiannual 
meeting .of the American Society of 
Mechanical Engineers at the Hotel Stat- 
ler, St. Louis, Mo., June 19-23, the Rail- 
road Division will hold two technical 
sessions on June 20. 

Subjects for the morning session will 
be “Treating Feedwater for Railway 
Diesel Steam Generators" by John F. 
Wilkes, technical director, railroad de- 
partment, Dearborn Chemical Company, 
Chicago; and “Dynamics of ‘Shimmy’ in 
Passenger Car Trucks,” by S. G. Guins, 
project engineer, office of research con- 
sultant, Chesapeake & Ohio, Cleveland, 
Ohio. 

In the afternoon, subjects will in- 
clude “Development and Testing of 
Brakes for High-Speed Railroad Equip- 
ment,” by Carl E. Tack, assistant chief 
mechanical engineer, American Steel 
Foundries, Chicago; and “High-Speed 
Braking,” by C. L. Eksergian, executive 
engineer and assistant to vice-president, 


cent cash down payment on purchases 
of new freight cars. 

Over 30 per cent of freight cars now 
in use are more than 25 years old and 
substantially over one-half are more than 
20 years old, Mr. Parkinson said. By 
the end of the twentieth year of service 
most railroads find it necessary to re- 


build their freight cars. Yet, after such 
rebuilding, the cars still have such 20. 
year-old disadvantages as limitation oí 
size and excess weight. Many engineer: 
contend it would be more economical 
for railroads to scrap 20-year-old cars 
than rebuild them. However, to get the 
car fleet even close to the ideal, where 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Freicut Service (Dara rrom Т.С.С. M-21] anp M-240) 


Item No. 


Road locomotive miles (000) (M-211): 


8—05. "ToU, SORD: Lo рано heen vee heer 
3-07 Total, еїесїтїс.................... Ue va 


3-04 "Total, locomotive-miles 
3 Car-miles (000, 000) (М-211): 
4-03 Loaded, total 


4-06 _ Етр{у,4о!а|...,...................... 


4 Grom ton-miles-cars, contents and cabooses (000,000) 


M-211); 


6 

6-01 Total іп coal-burning steam locomotive trains... . 
6-02 Total in oil-burning steam locomotive trains 
6-03 Total in Diesel-electric locomotive trains 
6-04 Total in electric locomotive trains. ...... 


6-06 Total in all trains. 


10 Averages n. train-mile (excluding light trains) 


Month of 12 months ended 

December with December 

1949 1948 1949 1948 
ае а 29,704 41,202 390,869 542.014 
patie alesse 15,066 10,763 152,962 105,643 
visis SUR 191 913 9,524 11,633 
иа 45,561 52,878 553,379 659,294 
оа 1,435 1,604 17,854 20,642 
Че 869 936 10,154 10.802 
45,552 63,330 611,875 858,275 
ЖУУ 11,831 17,897 175,425 248,913 
30,754 435,635 307,013 
2,302 25.539 29.134 


2 Á 10-01 Locomotive-miles (principal and helper)......... 1.05 1.06 1.05 1.0: 
Budd Company, Philadelphia, Pa. 10-02 Loaded freight саг-шйез....................... 35.30 34.30 36.20 35.80 
10-03 Empty freight есше vo cauda PEST. MEE 21.20 20.19 20:00 "EH 
р 2 10-04 ‘otal freight car-miles (excluding са! д x Р / 
Coordinated Mechanical  . 10-05 Gross ton-miles (excluding locomotive and tender) 2494 2.447 2.534 259 
. . ә - ev ХОП-ЮЩеВ. .... 2...0. 205 вео еа ооа . " Р "n 
Association Meetings 12 c,Net.ton miles per loaded car-mile (M-21D)....... 31.50 32.80 31.40 2% 
А М А 13 ar-mile ratios 
Tue Coordinated Mechanical Associa- 13-03 Per cent loaded of ul freight car-miles........ 62.30 63.10 63.70 65.60 
tions, comprising six associations of rail- Tut Averages рик train Bour МОМ), a 17.10 16.60 16.90 16.20 
way mechanical department supervisors, 14-02 Gries ton- miles (excluding locomotive and tender) 41,994 40,013 42,343 3990 
will hold their next annual meeting at — ]4 9, Се р (тен oce DA МЕ C. 41.20 43.90 41.80 4610 
the Hotel Sherman, Chicago, September 14-02 КОА 7 сеи 38.30 42.08 39.30 “и 
р e " 1 verage net ton-miles per freight car-day 2 
18 to 20, 1950. Owing to. lack of Ses 17 Por cent of home cars of total freight cars on the line А 
comodations for all six associations simul- (MEQ) sa sardine tse s hein тел ы Жый 50.10 45.00 50.00 38.50 
taneously at the Sherman, meetings of Pimizxomk Senvece” (Data узом C C MAs 
of them, ed Peut porius pes 3 : Road motive-power miles (000): Dea, aca Sl 
ssociation, wi e held this year at the 3-0: Ай. у ogee Sins SHES р» EDOCTUS Я М € 
1 ^. s] mov. 3-06 БОїезе1еесїшїс...........................5.... 4,03: 1, K 128,379 
Hotel LaSalle, but the members will par- E Beck i D UN THO A, п 11883 19,862 21497 
ticipate in all joint functions at the Ѕһег- 3-04 Mee I E EAS SEA Leeds ҮСҮ СЫН 30,539 33,640 357,788 384575 
"ИГИ . . | in car-mi 
man. An exhibition of railway equip- 4-08 Total in all locomotive-propelled trains. . ........ 294497 318,222 3,366,728 3,586,548 
ment and supplies, electrical in character, ped Total ш Coal fe тота чана: 12203 ns 267,939 tn 
will be sponsored by the Railway Elec- 4-11 _ Total in Diesel-electric locomotive trains........ 153,888 132,566 1,659,387 1.418276 
tric Supply Manufacturers’ Association. 12 Total car-miles per train-miles................... 9.47 9.35 9 9.17 
Yano Service (Dara rrom 1.C.C. M-215) 
Equitable Life to Buy 1 Freight yard switching locomotive-hours (000): 
H 1-01 Steam, coal-burni 1,511 2,355 20,546 30,879 
And Lease Freight Cars 1-02 Stem. oil тена „2и CER NN. 
2 1-03 ectric! PS A £ “ id 20, 
A PLAN to purchase new freight cars 1-06 a ЧЕЧИН SEHE RN 4,063 4,611 — 48,190 5594 
s 2 'аввепдег yard switching hours ВН 
from manufacturers and lease them to 2-01 8йеаш,соа1-Ъштїйпк.......................... 83 131 1.066 1,48 
domestic railroads has been developed 2-02 Steam, oil burning Ro 14 21 183 „20 
by the Equitable Life Assurance Society, 2-03 еее ectric' 240 207 2,536 RE 
: М 2:06/- "Toti у аа жле amuse бл» Же 374 397 4,206 43 
Thomas I. Parkinson, president, has an- de Hours per yard locomotive-day: ray oa d d 
hi i МИМИ. у.е is va existir Bnd Көе PE Wars edes + > З 
nounced. The plan, which is supported 3-02  Diesel-clectric.......... sisse 11.50 18.40 17.20 18% 
к by the Pullman-Standard Car Manufac- 3-05  Serviceable....... ooo p ey 13.80 13.80 13.30 14.10 
| | turing Company, is designed to enable 3-06 АП Дустад (serviceable, unserviceable and $1.36 ре ij» aka 
| railroads to secure immediately, without 4 Yard end trainewitching locmmotivorallee per 100 ` ae 
> "mma x У aw i loaded freight car- 1.95 1.98 1.87 
down payment, as much new freight 5 Yard and train-switching locomotive-miles per 100 
| equipment as they need. passenger train car-mles (with locomotives) 0.79 0.77 0.78 95$ 
In traditional practice, railroads have Ессе Bound trailing РИГУ 
been required to make a minimum 20 per 
| 
| 1 | 
| | 
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Pboto courtesy New York, New Haven and Hartford R.R. 


RAILROADS PREFER TEXACO 
More railroad Diesel locomotives in the U. S. are 
lubricated with TEXACO than with any other 
brand. 


Texaco Diesel lubricants and service are avail- 
able in all 48 States. 


ыс 


ened by a special heavy-duty additive that increases 
resistance to oxidation and sludge formation. 

On the road as in the laboratory, Texaco Dieseltex 
HD has proved it keeps engines cleaner under the 
severest operating conditions. Count on it to assure 
improved performance, greater mileage between 
overhauls, lower maintenance costs. Texaco Diesel- 
tex HD meets the stringent requirements of leading 
Diesel locomotive builders. 

Texaco railroad Diesel lubricants and unique sys- 
tematic engineering service are available in all 48 
States. Call the nearest Railway Sales Office listed 


Lubricate with 


TEXACO DIESELTEX HD 


CLEANER OPERATION — that's assured when 
you lubricate your Diesel locomotives with Texaco 
Dieseltex HD. Yov'll prove it at overhaul time when 
you see the clean condition of top decks . . . note the 
absence of harmful carbon, gum and varnish . . . the 
reduction in wear. 


These benefits spring from Texaco Dieseltex HD's 
exclusive formula. The fully detergent and disper- 
sive properties of this outstanding oil are strength- 


NEW YORK * CHICAGO * SAN FRANCISCO * ST. PAUL * ST. 


AY, 1950 


below for a Texaco representative and full infor- 
mation. Or write The Texas Company, Railway Sales 
Department, 135 East 42nd St., New York 17, N. Y. 


LOUIS * ATLANTA 


TEXACO Dieseltex HD 


FOR ALL RAILROAD DIESELS 


A DCN, A 


. TEXACO STAR THEATER starting MILTON, BERLE. on faleviviad every зати ЫЕ, ‘See newspaper for time pee панок, 
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no cars would be over 20 years old, 
would take far mere money than rail- 
roads ever will have available—probably 
between $5 billion and $5% billion. By 
comparison with these requirements, 
freight car purchases in 1948 reached a 
20-year high of only $417,000,000. 

The Equitable plan is based on two 
documents: А purchase agreement be- 
tween Equitable and the car manufac- 
turer, and a lease of the cars between 
Equitable and the railroad. Under the 
purchase agreement with the manufac- 
turer, Equitable makes a down payment 
in cash and agrees to pay the balance 
in equal instalments over five years, so 
long as rentals are received for the cars 
from the railroad. Interest is paid during 
the five years on unpaid balances owed 
the manufacturer. 

According to terms of the agreement 
with a railroad, Equitable leases the cars 
to the railroad for an initial term of 15 
years, daily rental to vary with the type 
and cost of a car. The railroad is given 
an option of returning the cars to Equit- 
able at the end of such term or of con- 
tinuing to lease any or all of them for 
an additional term of up to 10 years at 
20 cents a day. For the term of the lease 
all repairs will be paid for by the rail- 
road. 

The attitude of the Pullman interests 
toward the plan is indicated by the fol- 
lowing excerpt from a statement regard- 
ing it in the annual report of Pullman, 
Inc.: "The corporation intends to par- 
ticipate in the financing of new equip- 
ment built under this leasing plan, and 
if the plan develops as anticipated, sub- 
stantial sums will be employed for this 
purpose." 


Duff Smith Dies 


T. Durr SMITH, secretary-treasurer of 
the Railway Fuel & Traveling Engineers’ 
Association, died in Chicago on March 
18. after an illness of several weeks. Mr. 
Smith was born in Essex, England, on 
October 2, 1868. He was educated in 
British public schools and went to Can- 
ada in February, 1906, entering railway 
service as fuel clerk on the Canadian Pa- 
cific at Winnipeg, Man. He served as 
chief fuel clerk, C.P., at Winnipeg from 
November, 1908, to May, 1911; as fuel 
agent, Grand Trunk Pacific (now part of 
the Canadian National) at Winnipeg, 
from May, 1911, to April. 1922; and as 
lake forwarding agent, C.N., at Cleveland, 
Ohio, from April, 1922, to December, 
1931, retiring from railroad service on 
January 1 of that year. Mr. Smith was 
active in the organization of the Inter. 
national Railway Fuel Association, which 
he served in various capacities. He was 
president of the association in 1912 and 
member of the executive committee from 
1910 to 1936. He had served the Inter- 
national Railway Fuel Association and its 
successor, the R.F. & T.E.A., as secretary 
continuously since May, 1932. 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED 
SINCE THE CLOSING OF THE APRIL ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


No.of  Horse- 
Road unils power Service Builder 
ae IE E pp» 1 1,500 Freight $$. neces Alco-G.E 


6 1,000 Yard switch. 
Southern Расібс................ 88? 1,500 Freight... 


8? 1,500 Passenger Alco-G.E. 
12 1,500 Freight.. . . Baldwin Loco. 
Toronto, Hamilton & Buffalo. ... 4 1.200 Switch... oueseseoonpr ovk Gen. Motors-Canada 
4 1,500 Road switch.............. Gen. Motors-Canada 


LOCOMOTIVE INQUIRIES 


Chesapeake & Ohio..... весовое 52 1,200 Switch 
16 1,500 Road... 


FREIGHT-CAR ORDERS 


Road No. of cars Туре of car Builder 
Lehigh Valle: so 80 Bon... Pullman-Standard 
Louisville & 50-ton box............ Pullman-Standard 
Minneapolis, St. Paul & 
CROACIE 10-ton covered hopper. 


50-ton box............ 


10-ton hopper......... 111 Com ny Shops 
Reading... EET e 9s А 50-ton Һоррег................... Beth ep Бы Steel 
50-ton box........... e ed American Car & Fdry. 
Spokane International 10-ton covered hopper............ American Car & Fdry 
FREIGHT-CAR LEASES 
Atlantic Coast Line............. 100?  50-ton pulpwood................. Pullman-Standard 
6009 — 70-ton covered hopper........ ... Pullman-Standard 


PASSENGER-CAR INQUIRIES 


Road No. of cars Туре of car 
New York, Susquehanna & Western 16 Coaches... 5 re epe EEE EET 


! To be used as two four-unit locomotives. 3 

2 Deliveries scheduled to start in July and to be completed by the end of the year. The 88 units will 
make 22 four-unit locomotives; the eight units, two four-unit locomotives. 

3 To be used to Dieselize completely the С. anadian division of the Pere Marquette. 

4 То cost $2,500,000. To be del ivered by July 1. 

5 In the April i issue it was incorrectly stated that these cars were to be built in company shops. 

* In addition to the cars ordered for the Missouri-Illinois as reported in the April issue. 250 of the 
50-ton box cars are for the Gulf Coast Lines. 

? The 1,000 hoppers will cost approximately $4,400,000; the 500 box cars, approximately $2,500,000. 

8 Estimated cost, $170,000. 

* To be financed by the Equitable Life pearance phia any under the plan described on page 296. 
of this issue. Production of the cars is scheduled summer at the rate of 25 a day. 


NOTES: 

Bessemer ё Lake Erie.—The Greenville Steel Car Car Company has received an order to repair 300 of the 
Bessemer & Lake Erie's triple hopper cars. New bodi be required for almost all the cars. The work 
began lata inii ril and is expec to роо ага daily zato о 10 to sin 

Canadian Nalional.—New equipment to be bought by the Canadian National this r will — 
67 Diesel-electric locomotives, 57 baggage cars and 50 sleeping cars, according to budge t енсе 
recently to the House of Commons at Ottawa, Ont. The to perd of new ng to budar to be ааба ani yes 
the road was estimated at $36,698,430. 

Chesapeake е? Ohio.—* ‘Development work on the new lightweight Train X (has) reached the stage 
where it is now being carried on jointly with Pullman-Standard Car Manufacturing Company,” according 
to the annual report of the C. & O. for 1949. 

Chicago er Weslern Indiana.—Two years after arrival of the first Diesel locomotives on its property. 
operations of the Chicago & Western Indiana have become 100 per cent Dieselized. Recent receipt of the 
last of 12 switchers ordered from the American Locomotive Company has enabled retirement of all steam 
power from operating work. Present plans calls for retention of two of the more modern steam locomotives 
as an emergency source of steam for the company’s coach yard. However, it is not шей that they be 
used further as a source of motive power for train movements. Two 1,000-hp. swi tobing units units built -—— 
Electro-Motive Division of General Motors, and 12 1,000-h.p. switchers built by Al 
replace 27 steam locomotives formerly required for regular operations. Except for the two бін. aper units, 

all the Diesels have steam generators, permitting flexible assignment of power between switching and 
suburban service. 

Chicago, Rock Island e? Pacific—The board of directors of the Rock Island has authorized the 
purchase of 20 Diesel-electric locomotive units at an estimated total cost of $2,500,000. As a further 
step toward its goal of complete Dieselization, the road plans to acquire 12 1,500-hp. road switching 
units, 7 800-hp. switching units and 1 2,250-hp. passenger unit. 

New York Central.—The New York Central is negotiating with the Equitable Life Assurance Society 
for financing the aoaie tion of the 1,500 50-ton box cars recently ordered from Pullman-Standard as 
noted on page 233 of the April issue. 

Norfolk er Western.— The N. & W. has received 30 steam switching locomotives of the 0-8-0 ty 
from шә Chesapeake & Ohio at an approximate cost of $50,000 each. The locomotives were ordered by | 
C. & О. in December, 1947, and built by the Baldwin Locomotive Works in 1948. 

Teras er Pacific.— The Texas & Pacific board of directors has authorized purchase of 23 Diesel-electnic 
locomotive units at an approximate cost of $3,500,000. Included in the authorization were two 4,500-bp . 
six 3,000-hp. and one 1,500-hp. road locomotives and four 1,000-hp. switchers. All the equipment, excep: 
two of the switchers (which are for hump operations in Lancaster yard), will be used to Dieselize com 
pletely all freight service between Big Spring, Tex., and El P»so. 
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Rolls can't slide laterally 
— due to the tapered design 
of aTimken® tapered roller bear- 
ing. Roll ends are held firmly 
against the cone rib at all times. 


Rolls stay put...for life! 
The rolls in a Timken 
tapered roller bearing are per- 
manently retained in the bearing 
assembly. Can't fall out and pick 
up dirt during bearing changes. 


Hard on the outside — 

tough on the inside! Rolls 
and races made of Timken fine 
alloy steel with wear-resisting 
surface and tough, shock-resist- 
ant core. 


No special thrust blocks 
needed. Timken bearings 
take both radial and thrust loads! 


a Use either oil or grease! 


No roll skidding or skew- 

ing! Cone rib keeps ta- 
pered rolls in positive align- 
ment. Load is spread over full 
roll length. 


No adjustments needed 
when wheel and axle as- 
sembly are installed in the truck. 


Axle magnaflux inspec- 
tion simplified! Bearings 
press off with the wheel. 


Rolls uniformly sized for 

their particular cone. Each 
roll carries its full share of the 
load. 


Polished axle ends 
aren't necessary! No 
thrust block used. 


Special axle length tol- 
erances not required. 


JSED ON OVER 5,000 PASSENGER CARS, OVER 6,000 STEAM, 
DIESEL AND ELECTRIC LOCOMOTIVES, 3,900 FREIGHT CARS! 


Pioneer of anti-friction bearings for railroads, Timken has 
'emained the leader ever since. 


The advantages of Timken bearings have been conclusively 
proved in every type of railroad operation. Today, more steam 
locomotives, passenger cars and freight cars roll on Timken 
»earings than any other make of anti-friction bearings. 


Let us help you with your bearing applications. The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable address: 
"TIMROSCO". 


e ї 


DF mate st ^! On 


TAPERED ROLLER BEARINGS 
| S 
NOT UST A BALL CO NOT JUST A ROLLER Т THE TIMKEN TAPERED ROLLER Т> BEARING TAKES RADIAL С) AND THRUST ——(7)— LOADS OR ANY COMBINATION ~Y) 


“EN 
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SUPPLY TRADE NOTES 


Pressed Steel Testing 
Two Wholly New Car Types 


The Pressed Steel Car Company, in 
conjunction with another group in the 
engineering and design field, “is well on 
the way toward completing and testing 
two wholly new types of freight cars," 
according to the former's annual report 
for 1949. The cars have not yet been ex- 
hibited, John I. Snyder, Jr., Pressed Steel 
Car president, said in the report. “АП of 
our preliminary tests so far have shown 
encouraging results." he added. "In gen- 
eral, we believe that these cars, in com- 
parison with conventional cars, will (1) 
be stronger, (2) be lighter by several 
tons, (3) have greater cubic capacity 
while retaining standard clearances, (4) 
be cheaper to maintain, (5) be oper- 
ated with less lading damage, (6) be 
substantially less costly to load and un- 
load, (7) be more impervious to weather, 
(8) be cleaner and easier to clean, (9) 
be attractive to look at from the public's 
point of view, and (10) be cheaper, in 
production, to buy or rent." 


General American-Evans 
Company to Lease Box Cars 


The General American-Evans Company, 
Chicago, jointly owned subsidiary of the 
General American Transportation Cor- 
poration (90 per cent) and Evans Prod- 
ucts Company (10 per cent) has been 
organized to lease to railroads or private 
car owners, or both, an improved box car 
designed to eliminate damage to lading 
in shipments as well as the need for dun- 
nage required in ordinary methods of 
blocking and securing loads for safe 
movement by rail. 

The cars will be equipped with Duryea 
underframe, the Evans DF-Loading de- 
vice and trucks of Chrysler design built 
by the Symington-Gould Corporation. 
Floors will be made of steel and the 
sides strengthened. The reinforced floors, 
in conjunction with 8 ft. wide side doors, 
will make possible more effective use of 
power lift trucks in loading and unload- 
ing goods. 

It is anticipated the new car will cost 
about $9,000, compared with $5,000 to 
$6,000 for a conventional box car. To en- 
courage use of the new cars, General 
American-Evans proposes to lease them 
to the railroads at a rental of about $125 
a month, or $4 a day. Improvement in 
railway service and reduction in operat- 
ing cost and damage claims as a result of 
using this type of car are expected to 
justify a charge for the use of off-line 
cars on a mileage basis sufficient to cover 
the leasing cost. 


PuLLMAN-STANDARD CAR MANUFACTUR- 
inc Company.—The  Pullman-Standard 
Car Manufacturing Company has ar- 
ranged to build the first freight cars the 
Equitable Life Assurance Society will 
lease to a railroad under the latter's new 
financing plan described on page 296 of 
this issue. The initial order is for 700 
50-ton pulpwood and 600 70-ton covered 
hopper cars, costing about $7,500,000, 
which will be leased to the Atlantic Coast 
Line. 

James E. Candlin, Jr. associate di- 
rector of the Mechanical division, Pull- 
man-Standard has been appointed also 
deputy director of research. Ralph 
Haman, acting associate director of the 
Styling and Architectural division, has 
been made consultant for design and 
styling to the director of research, and 
has been succeeded by Fred Girardy. 

* 


Eaton MANUFACTURING | COMPANY.— 
Eugene W. Caruthers, who recently re- 
tired as assistant engineer in the office 
of the chief engineer of the Pennsylvania, 
has been appointed special engineer to 
the Reliance division of the Eaton Manu- 
facturing Company, Massillon, Ohio, with 
headquarters at Philadelphia, Pa. 

Mr. Caruthers had served as assistant 
engineer on the P.R.R. for 43 years. Be- 


Eugene W. Caruthers 


fore joining that railroad he had seen 
service with the New York Central, the 
Norfolk & Western and the Baldwin Loco- 
motive Works. He has been a member 
oí the Track committee of the American 
Railway Engineering Association for 
many years, and recently retired as its 
chairman. 
* ] 

AMERICAN LocomMoTIVE CoMPANY.— 
William G. Miller, formerly manager of 
the Auburn, N. Y., plant of the American 
Locomotive Company, has been appointed 
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executive assistant to the chairman and 
president, Duncan W. Fraser. He is suc- 
ceeded at Auburn by Charles T. Lathrop. 
formerly works manager there. 

Mr. Miller joined the Alco products di- 
vision of the company at New York in 
1932 as a project engineer and, in 1937. 
was sent to France to direct construc- 
tion of oil-refining units for a French 
affiliate of the Anglo-Iranian Oil Com- 
pany. He returned to New York in 1939 
and one year later was transferred to the 
staff of the vice-president in charge oí 
manufacturing. In October, 1945, һе be 
came superintendent of the Diesel loco- 
motive division in Schenectady, N. Y. 
and, in February, 1948, assistant to the 
manager of the Auburn plant. He became 
manager six months later. 


OxonitE Company.—A. L. McNeil. 
vice-president of the Okonite Company. 
has been placed in charge of a newly 


А. L. McNeill 


created national railroad sales depart- 
ment, with the title of vice-president. 
national railroad sales. 


HARNISCHFEGER CoRPORATION.—Meeltiz 
О. Monsler has been appointed sales man- 
ager of the P&H welding division of the 
Harnischfeger Corporation. 

А. С. Hendrickson has been appoint: 
assistant sales manager of the P&H weld- 
ing division, Harnischfeger Corporation. 
Milwaukee, Wis. Mr. Hendrickson has 
served as welding engineer in the Mil 
waukee and Minneapolis, Minn. terr 
tories for the past five years. 

Mr. Monsler has been associated with 
the latter division for 12 years, having 
served as a welder, assistant to ирег 
tendent, welding product service enginect 
and assistant sales manager. Prior to jom 
ing P&H he was an instructor in welding 
and shop procedure, Milwaukee School 
of Engineering. 
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ELECTRICAL CABLES for diesel locomotives must be able to withstand 
high temperatures . . . degrees of heat that would soon cause failure in 
ordinary cables. Roebling points with pride to the fact that Roebling Var- 
nished Cambric Cable meets this requirement with complete dependability. 
In addition, it is built with a high safety factor that takes most overloads. 
On the basis of proven performance Roebling V.C. is today’s A-1 specifica- 
tion with manufacturers of diesel locomotives! 

And there is similar efficiency and long-run economy in Roebling’s other 
electrical wires and cables that serve in the transportation field . . . Signal 


Cable and Cab Cable with moEPRENE jackets . . . Jumper Cables and 


ROEBLING 


A CENTURY OF CONFIDENCE 
Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 
5525 W. Roosevelt Road * Cincinnati, 3253 Fredonia Ave. 
* Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 Jack- 
son St. * Houston, 6216 Navigation Blvd. * Los Angeles, 


216 S. Alameda St. * Neso York, 19 Rector St. 
* Philadelphia, 12 S. Twelfth St. * Portland, 
1032 N. W. l4th Ave. * San Francisco, 1740 


Seventeenth St. * Seattle, 900 First Avenue S. 


Control Cables . . . Hard drawn bare copper wire, 
with or without weather-resistant covering . . . 
Trolley wire and a complete line of Magnet Wire. 

Write for full information about any or all of these 
quality wires and cables. 


JOHN A. ROEBLING'S SONS COMPANY, TRENTON 2, NEW JERSEY 
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Model C-120 Vapor- 
Spray Degreaser, Height 128”; 
Length 12734”; Width 7534"; 
Cleaning Capacity 18,000 Ibs. per hour. 


CLEAN PARTS FASTER 


Roller Bearing before Degreasing 


ESIGNED especially to handle 

railroad cleaning problems 
including those encountered in 
diesel service shops, this Circo 
vapor-spray degreaser eliminates 
costly hand labor operations. 
Circo installations throughout the 
country attest to the efficiency 
and speed of the vapor method 
for cleaning armatures, field 
frames, housings, axle caps, roller 
bearings and most other parts and 
assemblies. Savings of over 90% in 
time alone are common. 

Not only is valuable time saved 
but better cleaning is assured. The 
warm vapor thoroughly penetrates 
every slot and crevice, absolutely 
removing all traces of dirt, oil and 


After 5 minutes in Vapor 


grease. Depending on size, parts can 
be removed, absolutely clean and 
dry, in 5 to 30 minutes. 


This compact Circo degreasing 
unit uses a nonflammable solvent 
that is both safe and economical. 
Efficient operation is assured by a 
fully automatic control system. For 
long life this Circo model is avail- 
able of nickel clad, stainless clad or 
zinc sprayed steel construction. 


Take advantage of the savings 
available with proven Circo vapor- 
spray degreasing units. Obtain 
better parts cleaning, in 1/10 the 
time at a fraction of former costs. 
A Circo engineered degreaser will 
pay for itself many times over. 


A-2994 


CIRCO PRODUCTS COMPANY 


6531 EUCLID AVE. • CLEVELAND, OHIO 


PIONEERS IN THE DEVELOPMENT OF HOT VAPOR CLEANING EQUIPMENT 
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JENNISON-WRIGHT  CORPORATION.—£/ 
ward J. Littleton has been appoints 
manager of railroad sales of the Jennisc 
Wright Corporation. 

Mr. Littleton began his business carex 
with the Chicago, Milwaukee, St. Р 
& Pacific іп 1928 as buyer of forest prod 
ucts. He left the Milwaukee in 1940 u 
enter the wood preserving  industr. 
serving railroads, utilities and industr. 
He joined Jennison-Wright in September, 
1947. 

* 


Vapor Can НЕАтїхс Company.—the 
Vapor Car Heating Company of Canada, 
Montreal, Que. (affiliated with Vape 
Heating Corporation, Chicago), has рш. 
chased a second plant in Montreal, co 
taining 33,000 sq. ft. of factory space. 
almost doubling that of the present plam, 
which has 40,000 sq. ft. Also included 
in this purchase is an additional 75,00 
sq. ft. of property for future expansion 
The new plant will be used to manufac 
ture Vapor steam generators for Сапай 
railroads. 


* 


Joun A. RozaLiNc's Sons Company.— 
Walter A. Huber has been appointed gen- 
eral manager of the Wire Rope Division 
of the Roebling Company. 

* 


KAISER ALUMINUM & CHEMICAL Сов. 
—The Permanente Metals Corporatio: 
has changed its corporate name to Kaiser 
Aluminum & Chemical Corp., in order to 
achieve a closer identification with it 
principal products—Kaiser aluminum an! 
chemicals. Also, the corporation's wholl 
owned sales subsidiary, Permanente Ргої | 
ucts Company, has been renamed Kaise 
Aluminum & Chemical Sales, Inc. 

* 


AMERICAN STEEL FouwpRiEs.—4. l. 
McDonald, vice-president of Americas 
Steel Foundries, has been awarded th: 
Lorenz Memorial Gold Medal by th: 
Steel Founders’ Society of America. Th: 
medal is an award for outstanding sen- 
ice to the industry. 

* 


Baker-Rautanc СомрАМҮ. — F. Ё. 
Haas and J. B. Akers, of the firm (| 
Haas & Akers, Washington, D. C., hae 
been appointed special railroad repr 
sentatives of the Baker Industrial Truck 
division of the Baker-Raulang Compi:. 
In addition to handling sale of Bake: 
equipment to railroads along the south- 
eastern seaboard, the firm will act in : 
consulting capacity on application ^ 
| Baker trucks. 
| * 

Hyster Company.—The Northeast Ї® | 
| dustrial Equipment Company, Cambrids:. 
| Mass., has been appointed by the Hysa 
Company, Portland, Ore., to handle sè“ 
and service of Hyster lift trucks, stradd? 
trucks, mobile cranes and their atti 
ments, in Maine, New Hampshire, Rho: 
Island and 10 counties of Massachusetts. 


+ 


CanwEciE-ILLINOIS STEEL Corporatio’: 
—Dwight L. Merrell, formerly mana 
of sales for construction industries of thë 
Carnegie-Illinois Steel Corporation, & 
United States Steel Corporation subs 
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to select tool steels 


Get the right answer instantly 
The CRUCIBLE TOOL STEEL SELECTOR uses the only logi- 
cal method to select the right tool steel right from the 
start! Your own experience tells you that the application 
should dictate the choice of the tool steel...and Crucible 
has applied 50 years of tool steel leadership to adapt 
this idea to the simplest, handiest instrument you’ve 
ever used—the Crucible Tool Steel Selector. Put an end 
to costly trial and error tool steel selection. When you’re 
tooling up, a turn of the Selector gives you the right 
answer—instantly. 


Satisfactory in every case 
Now you can start with the application, and the answer 
you get from the Selector will prove satisfactory in 
every case, for the Crucible Tool Steel Selector covers 
22 Tool Steels which fit 98% of all Tool Steel applica- 
tions. You no longer need to start with a steel of known 


mail this now 


“Se 


characteristics and back your judgment with a costly 
trial experiment. 

And here’s an important production point! ALL the 
tool steels on the Crucible Tool Steel Selector are in 
warehouse stock . . . that means when you get the an- 
swer, you can get the steel . . . fast! 


Send for your selector today 
You'll want the CRUCIBLE TOOL STEEL SELECTOR... 
and we want you to have it! Remember—nothing you've 
seen before approaches your tool steel problems so sim- 
ply and logically! 


usd cicer i recu уни жш т c Lac e |) 
Crucible Steel Company of America 


Dept. R, Chrys!er Building 
New York 17, N. Y. 


Gentlemen: 


Sure! | want my CRUCIBLE TOOL STEEL SELECTOR! 


Name Title 


Company 


Street 


City State 


те тщ чы д онд ч а — —— каң нщ нщ иш тшд эш эшл аш а ы -— 9 
-— Быш Быз Быш Биш Быш Шын Беш Быш ee Быш Быш ee ыш рыш Быш ee = 


ка E G's аана ршн (дн Шаршы ———Á—HnÀ | 


first name in special purpose steels 


TOOL STEELS 


4% years of | Hine | steelmaking | 


Branch Offices and Warehouses: ATLANTA - BALTIMORE - BOSTON + BUFFALO • CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DENVER 
DETROIT - HOUSTON, TEXAS - INDIANAPOLIS * LOS ANGELES - MILWAUKEE + NEWARK - NEW HAVEN - NEW YORK • PHILADELPHIA - PITTSBURGH 
PROVIDENCE - ROCKFORD · SAN FRANCISCO - SEATTLE · SPRINGFIELD, MASS. - ST. LOUIS + SYRACUSE - TORONTO, ONT. * WASHINGTON, D. C. 
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Everywhere you hear 


И (р 0 is a 
Find for windings!” 


That’s why hundreds of 
new users have 
switched to 


Irvington 
#1100 


clear, stable 


tm 


7 


insulating varnish 


a mmt 


ut 


С. 


Specifications: 

| One trial did it in the many shops now standard- Dry Dielectric кашасы 2000 УРМ 

izing on Irvington #1100. Their endorsements Moisture Resistance.............. Good 
A boil down to: “We like its stability in dip tank oil Resistance ............... 

and in storage . . . its clear color and low cost. Acid Resistance ai 

We use this one varnish on practically all our Alkali Resistance ..... 

windings, and cut inventories.” Heat Resistance ee 

They like its oil and chemical resistance, too Penetration .................... 

. . . the way this new insulating varnish sinks Baume ............ 25° @ 30 deg. C. 

into remote coil layers and grips the wire, form- Sp. Gr... 0.903 @ 30 deg. C. 

ing a solidly bonded mass. Internal-curing, it Sp. Gr. for изе................ Optional 


hardens throughout after a short bake, to. a Solvent.......... V. M. & P. Naphtha 
durable, oil-proof coating. The solvent is 
V. M. & P. naphtha, which does not attack other Look 22 обуу 
insulating materials. 

Irvington #1100, backed by heavy research, for Continued Leadership 
excels on all windings except those operating at in Insulation 
highest spéeds. One varnish does all, and saves 


you real money, too. Write for a sample. 


IRVINGTON "our 
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iary, has been appointed sales m 
of this subsidiary for the Philade 
Pa., district. Other managerial p 
tions are as follows: Samuel McCle: 
Jr. has been appointed sales mana 
for the railroad materials and commerci 
forgings division; F. Royal Gam 
sales manager for the Eastern ares 
Wesley C. Bobbitt, sales manager in th 
New York district, and Donald Ё 
Wright, assistant sales manager in Phil: 
delphia. 
* 

Banco Manuracturinc СОМРАМҮ— 
Е. N. Bard, president of the Barco Mu» 
ufacturing Company, Chicago, has гъ 
nounced the acquisition of the Vale 
Pilot Corporation of New York. Vis! 
Pilot manufactured for Diesel, steam ant 
electric locomotives a number of special 
ties, such as speed recorders, whic 
henceforth will be produced in Barco # 
cilities in Chicago. The office and equip 
ment of Valve Pilot will be removed e 
tirely to Chicago. 

* 

Gourp STORACE BATTERY Compaxy— 
H. S. Carlsen, assistant to the vice-pres- 
dent, Gould Storage Battery Corporatios, 
has been assigned to the co-ordination & 
railroad sales activities. As co-ordinaut 
of railroad sales activities, Mr. Carl: 
will expedite the flow of battery info 
tion to railroad design and specification 
engineers, and will speed handling č 
inquiries and purchases from operati: 
and purchasing executives. 

Mr. Carlsen, a graduate of the lr 
versity of Minnesota, has been actin: 


H. S. Carlsen 


as northeast regional manager in 
New York and New England. He jas 
the battery industry in 1933, and & 
worked on all phases of production, = 
ice and sales. His background 
experience as plant engineer, productos 
manager, and sales managerial poste. 
will be located in Trenton, N. J., whe 
the sales headquarters of Gould 

located. 


* 
ЕгЕстко-МотгуЕ Division, 
Motors Corporation. — The 


Motive Division, General Motors 
tion, has opened a new service 9 
known as the Washington Regional: 
ice Office, in the Transportation 


MAY, 


=, 
" 


там ~ 


STRIPPING TWO CAR WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, N. Y. 


All standard MCB car axles and wheels, togethe: 
with trailer sets and diesel locomotive wheels, 
can be stripped in the Chambersburg Duplex Wheel 


Press with a speed unequalled by any other method. 


STRIPPING DIESEL WHEELS AND GEAR SIMULTANEOUSLY Details in Bulletin 18-L-8 
| | 
8 | | 


CHAMBERSBURG 
ENGINEERING CO. 


ШЕ УЛ CHAMBERSBURG, РА. 
Ee T1 


E ‘ 2 
“т dc 
— 
IR Tt n" ` 


ees 


UNIVERSAL 
IRON 
WORKERS 


Tars the repu- 
tation "Buffalo" Uni- 
versal Iron Workers 
have earned in the 
shops of heavy indus- 
try and railway maintenance. Model 
shown can do FIVE operations with- 
out tool changes—THREE, SIMUL- 
TANEOUSLY! If you do heavy 
metal fabrication, you'll do it far 
cheaper with a “Buffalo” U. I. W. 


Write for Bulletin 360-D for capaci- 


ties and models available. 


Buffalo Forge Company 
174 Mortimer St. Buffalo, N. Y. 


Canadian Blower G Forge Co., Ltd., Kitchener, Ont. 
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COPE SHEAR OR 
MITRE ANGLES 
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& SQUARES 
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Washington 6,«D. C. All Electro-Motive 
service activities for railroads in sou 
eastern United States will be directe 
from this point by F. H. Albert, nex: 
appointed regional service manager. Ter- 
ritory served by the new office heretofor 
has been handled by the New York re 
gional service office. Railroads in th 
northeastern part of the country contin: 
to be served out of New York, under à: 
rection of W. A. Turner, former assistas: 
regional service manager, now regioni 
service manager. The new Washington 
office, and the New York service offer. 
will be under the jurisdiction of Pas | 
Turner, Eastern regional at New York 


О. L. Olsen, former regional senie 
manager at New York, has been appoint 
sales engineer in the Eastern region. 4. /. 
MacNeal, former assistant manager of th 
service department technical section at 
LaGrange, Ill., has been appointed a 
sistant to Mr. Albert at Washington. R. В 
Johnstone, former manager of the servic: 
department technical section, is assistan! 


to the regional service manager at Nes 
York. 


R. L. Terrell, general parts manager vi 
the Electro-Motive Division at LaGrange. 
lll., has been appointed assistant regional 
manager, New York region. He is s- 
ceeded by Marvin Anderson, assist 
general parts manager. 


* 


DreViLBiss Company.—The  DeVilbi- 
Company has announced plans for th- 
immediate construction of a new build 
ing adjoining the Toledo, Ohio, plan. 
The increased facilities will provide spac: 
for displaying and demonstrating th 
company's products in actual operatwa 
and also provide for an expansion of the 
customer training school of spray-pir: 
ing equipment. 

* 


Durr-Norton Manuracturinc Cow 
PANY.— Charles R. Ellicott, Jr., has bet 
appointed eastern district sales manage. 
with headquarters in New York. 

Mr. Ellicott, who is a graduate of 12 
fayette College and a member of the 
American Society of Mechanical Eng 
neers, formerly held sales engineering 
positions with the Westinghouse Electric 
Corporation and the Symington-Goulé 
Corporation. During World War П be 
served in the U. S. Navy as a Lieutenant 


С. R. Ellicott, Jr. 
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has never been satisfied to make a wheel that is merely "good." 

Whether for passenger cars, freight cars, steam or diesel locomotives, the Beth- 

lehem wheels you buy are a blend of the highest technical skills and the best 

materials it is possible to develop. There are no finer available anywhere—simply 
because we insist on producing a wheel that is better than good. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM WROUGHT-STEEL WHEELS 


PASSENGER ° FREIGHT ° DIESEL 
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EXCELLENT, UNIFORM CRIMPS 


no matter who installs them 


Sole Canadian Representative 
R. M. Hutcheson, 10 Nordale Crescent 
Hardington P. O., Toronto, Ont., 

Canada 
Telephone: ELGIN 5647 
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ERN “SELF INSPECTING” 


HAND AND POWER TOOLS 


0.5. Pat. Pending 
AMP CERTI-CRIMP (trade-mark) hand tools will 
not open their jaws unless a completed crimp has 
been made! Here is extra assurance that each 
wire terminal will be installed with care and 
precision — WITH MINIMUM OPPORTUNITY FOR 
HUMAN ERROR! 


PRE-INSULATED DIAMOND 
GRIP C) SOLDERLESS TERMINALS 


USS. Patents $2,379,567; 2,405,111; 2,410,321; 2,468,169 
Designed for STRENGTH, RUGGED DUTY and 
MAXIMUM VIBRATION RESISTANCE. These 
terminals are already insulated! Install them 
with one quick stroke of a tool. Insulation ex- 
tends far enough to give support to the wire 
and prevents weakness from bending or 
fraying. Color-coded for each wire size range 
from #22 to 10. 


AMP Trade-Mark Reg. U. S. Pat. Off. 


AIRCRAFT-MARINE PRODUCTS INC. 
1314 N. Fourth St. 


Harrisburg, Penna. 
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Commander, Chief of Diesel Engineering 
Section, Shipbuilding Division of the 
W.P.B. 

* 

FaimBgaNKks, Morse & Co.—Robert Н. 
Morse, Jr., vice-president in charge of 
operations, Fairbanks, Morse & Co., at 
Chicago, has been elected president, suc- 
ceeding his father, Col. Robert H. Morse, 
who is now chairman of the board. 0. 0. 
Lewis has been elected vice-president in 
charge of sales and a director. 

Robert H. Morse, Jr., was born on 
March 10, 1899, and was educated at 
Notre Dame and Harvard Universities. 
He started his career with Fairbanks, 
Morse in 1916 in the foundry of the 


Robert H. Morse, Jr. 


Beloit, Wis., plant, and subsequently 
served as assistant manager of the In- 
dianapolis, Ind., works until 1928, except 
for 18 months spent in the American Ex- 
peditionary Forces during World War I. 
In 1928 he became assistant to president 
of the Central & South Western Utilities 
Company, Dallas, Tex. and from 193) 
to 1932, was vice-president and trea- 
urer of the Inland Utilities Company. 
Kansas City, Mo. Mr. Morse later heli 
the positions of branch manager for Fair- 
banks, Morse at Cincinnati, Ohio, and 
Dallas until his appointment as manage 
of the stoker division in 1938. The fol- 
lowing year he was transferred to Boston, 
Mass, as branch manager. He became 
assistant general sales manager at Chi- 
cago in 1942; vice-president and general 
sales manager in 1943, and subsequently 
vice-president in charge of operations. 

Col. Robert H. Morse was bom in 
Chicago on December 6, 1878. He re 
ceived his education at Shattuck School, 
Faribault, Minn., and Hill School, Potts- 
town, Pa. He began his career in 1895 & 
an apprentice at the Beloit plant of Fair 
banks-Morse Manufacturing Company 
(now Fairbanks, Morse & Co.). From 
1897 to 1900, he was associated with Pat 
terson, Goldfield & Hunter, New York. 
In 1901 he was appointed assistant mal 
ager of Fairbanks, Morse at Cleveland. 
Ohio, and in 1903 became sales тапаг" 
of the company’s Chicago branch. He 
was appointed first vice-president in 19! 
and three years later became vice-chair- 
man. In 1931 was elected president 22 
general manager. 
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How to repair damaged freight cars 


By A. T. COX, Vice President 
Lincoln Electric Railway Sales Co., Cleveland, Ohio 


N eastern class I railroad with many 

all-welded box cars has developed 

їп effective procedure for their repair as 
illustrated here. 


'The side-swiped car shown in Fig. 1 
will be relatively simple. Bent side posts 
wil be cut out and straightened or re- 
placed. Torn sheet will be replaced with 
new welded sections. The door will be 
replaced. 


The car nearing completion in Fig. 2 
was more severely damaged. The bottom Fig. 1. Damaged box car, ready for welding repair. 
sections of both ends were renewed. About Ex PE 
nalf of the side sheeting had to be re- [Ж BERUF > enm 
placed with 10 gauge sheet, sheared to { | a / |. а а, : # 
width and butt welded together, against f i Р S nti ! 
side posts . . . also tack welded inside to 
both sides of posts as shown in Fig. 3. 
New side posts are standard AAR Z bars. 
The car also required two new doors. The 
roof was not damaged. 


A new center sill section for this car, 
shown in Fig. 4, consists of a new shop- 
fabricated end, spliced in with an AAR 
welded center sill splice. 


Bis a sat = 


Fig. 2. Welding repairs on severely damaged car nearing completion. 
All welding with ‘‘Shield-Arc’”’ welder and ‘‘Fleetweld 5” electrode. 


Fig. 4. Four-foot long end of this center sill was weld-fabri- 
cated by the car shop. 
Write for free copy of Welding Design Chart 


THE LINCOLN ELECTRIC COMPANY 
Dept. 382, Cleveland 1, Ohio 


» 


GET 
THE FACTS 


Sales Offices and Field Service Shops іп All Principal Céties 
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Koprers Company.—H. R. Condon, а 
vice-president in the Wood Preserving 
division of the Koppers Company since 
1929, has been appointed vice-president 
and general manager of the division, suc- 
ceeding W. F. Munnikhuysen, who has 
been appointed executive vice-president 
of the company. Walter P. Arnold has 
been appointed executive assistant to Mr. 
Condon, and Frank Н. Fischer has been 
appointed assistant general manager. Mr. 
Arnold will retain responsibility for rail- 
road sales. Mr. Fischer, Pittsburgh dis- 
trict manager, succeeds Mr. Condon as 
manager of division activities in the east. 


Locomotive FinisHED MATERIAL CoM- 
pany.—A. H. Moorhead, sales manager 
of the Locomotive Finished Material Com- 
pany at Atchison, Kan., has been ap- 
pointed vice-president in charge of sales. 
Harry C. Gunetti has assumed the duties 
of works manager. Mr. Gunetti was for- 
merly vice-president and general manager 
of the Joshua Hendy Corporation. 

* 


NaTIONAL MALLEABLE & STEEL Cast- 
incs Co.—George F. Wilhelmy has been 
appointed sales manager, Railway divi- 
sion, Cleveland, Ohio, of the National 
Malleable & Steel Castings Co., to suc- 


Thousands of installations testify to the 
savings afforded by the AMESTEAM 
GENERATOR. This modern boiler is 
produced by the Ames Iron Works, 
builders of quality boilers for more 
than 100 years. Trouble-free— 10096 
automatic in operation, the AME- 
STEAM GENERATOR requires no 
chimney draft, only a simple vent to 
the atmosphere. This rugged unit pro- 
vides the fuel-saving advantages of a 
thermal efficiency of over 80%. 


Ideal for low-pressure heat in station 
or shop, also for high-pressure work 
for sand drying, Diesel de-icing and a 
host of other railroad applications. 


Single units from 10 to 500 H.P. High- 
er horsepower available on special 
order. Suitable for multiple installa- 
tions. Design pressure—15 to 200 Ibs. 
Higher pressures on order. 


Delivered complete ready for service 
connections—including insulation and 
јаскес. Phone, write or wire. 


NO BOILER ROOM LABOR REQUIRED 


Exclusive Distributors to the Railroads 


Engineering, Sales and Service 


148 ADAMS AVE., SCRANTON 3, PA. 


Phone Scronton 7.3391 
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ceed George R. Farrell, who has retired 
after 43 years of service with the com- 
pany. Donald F. Kittredge succeeds Mr. 
Wilhelmy as assistant sales manager oí 
the division. Robert D. Sowers has been 
appointed assistant sales manager of the 
division at Chicago, to succeed Frank E. 
Moffett, who has retired after 41 years’ 
service with the firm. 

Mr. Wilhelmy joined National Mal- 
leable in 1905 in Cleveland. Four year: 
later he was transferred to New York. 


George F. Wilhelmy 


In 1919, he returned to Cleveland and 
served in various capacities until his ap- 
pointment as assistant sales manager. 
Mr. Farrell joined the company in 
Cleveland in 1907 and served in the tes 


George R. Farrell 


and inspection department until 1922 
when he was transferred to sales and 
became sales manager of the Railway di- 
vision at Cleveland. 

* 

RAILROAD SUPPLY & EQUIPMENT, Inc.— 
W. R. Walsh, formerly a sales agent at 
Chicago, has been appointed a sales en- 
gineer for the Chicago territory of Rail- 
road Supply & Equipment, Inc., Scran- 
ton, Pa. The following, who were formerly 
associated with the Standard Stoker Com 
pany, have also been appointed sales en- 
gineers of Railroad Supply & Equipment: 
W. T. Capps, eastern seaboard territory, 
with headquarters at Baltimore, Md.: 
W. P. Chenault, St. Louis territory, with 
headquarters at Memphis, Tenn.; A. E. 
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Patterson, Cleveland territory, with head- 
quarters at Cleveland, Ohio; M. F. Rob- 
ertson, southeastern territory, with head- 
quarters at Chattanooga, Tenn. and 
E. H. Parr, northwestern territory, with 
headquarters at St. Joseph, Mo. 


* 


Armour Car Lines.—A. V. Nystrom, 
superintendent, car department, Chicago, 
Rock Island & Pacific, resigned on March 
1 to become general superintendent of 
shops of the Armour Car Lines, with 


headquarters at Chicago. An illustrated . 


sketch of Mr. Nystrom’s career was pub- 
lished in the September, 1949, issue, at 
the time of his appointment as assistant 
to the general superintendent of motive 
power of the Rock Island. His appoint- 
ment as superintendent of the car de- 
partment was noted in the November 
issue. 


* 


Bupp Company.—Lee №. Blugerman 


has been appointed manager of the Red 


Lion Plant of the Budd Company. Mr. 
Blugerman succeeds Edwin F. Bates who 


Lee N. Blugerman 


has been appointed ‘manager of Budd's 
new automotive plant in Gary, Indiana. 

Mr. Blugerman joined Budd in 1936 
as an electrical engineer in the Railway 
Engineering Department. During the con- 
struction of the Red Lion plant during 
the war, he had charge of planning and 
developing electrical and mechanical fa- 
cilities. He became plant engineer when 
the new factory was completed in 1942, 
and assistant works manager in October, 
1946. He has been works manager since 
January 1, 1949. 


Obituary 


Freperick J. FiscHer, who retired last 
August as sales representative of the 
Simmons-Boardman Publishing Corpora- 
tion, publishers of the Railway Mechan- 
ical and Electrical Engineer and other 
transportation papers, died on March 16. 
He was 60 years old. 


* 


E. T. Mutcany, service representative 
for the Brandon Equipment Company as- 
signed to the western territory, died re- 
cently at Cheyenne, Wyo. Prior to his 
affiliation with the Brandon company, 
Mr. Mulcahy represented the American 
Arch Company in the western territory 
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RUST-OLEUM is unequalled for lasting protection 
against the ravages of rust. It’s the practical answer 
to most railroad rust problems because it can be 
applied to surfaces already rusted without extensive 
surface preparation. For 25 years —on major rail- 
roads—RUST-OLEUM has proved its capacity to 
stop and prevent costly rust — on bridges, rollin 
stock, tanks, metal buildings, metal equipment an 
other structures. 

An exclusive formula, RUST-OLEUM adds years 
of extra use to all metal surfaces. It cuts mainte- 
nance costs — indoors and out. RUST-OLEUM'S 
tough, pliable film dries to a firm finish that defies 
rain, snow, salt air, fumes, weathering, etc. 

Where rust has already started, RUST-OLEUM 
can be applied effectively and economically. Scrap- 
ing and wirebrushing to remove rust scale and dirt 
is all that is usually required. RUST-OLEUM 
merges the remaining rust into durable, rust-resist- 
ing coating that protects the metal against the ele- 
ments. Use it in all your maintenance work on all 
exposed metal. Specify it on all new equipment or 
structures to be sure of maximum results at the low- 
est cost, with assurance of the best foundation coat. 


Get tbe facts! . .. dir icd complete data and 
recommended applications. Tell us your rust problems. 


RUST-OLEUM CORPORATION 


2591 Oakton Street Evanston, Illinois 
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BETTER MEASURE 
WITH 


SPEED REPAIRS... 
CUT "DOWN" TIME with 
LUFKIN Precision Tools! 


CALIPERS 


CY 
, 
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Accurate, fast measuring with 
Lufkin superior precision tools 
can speed up repairs . . . reduce 
the time equipment is "down" 
. increase maintenance effi- 
ciency! Every single Lufkin tool, 
several of which are illustrated 
above, is well designed, sturdily 
constructed, carefully finished, 
critically inspected. First with 
scores of improvements and fea- 
tures, Lufkin precision tools find 
favor with mechanics every- 
where. When you need Precision 
—Buy Lufkin. For complete de- 
tails, write for a copy of Lufkin 
Precision Tool Catalog #7. 


2:4 [UF KIN 


TAPES • RULES • PRECISION TOOLS 
THE LUFKIN RULE CO. 
SAGINAW, MICH. • NEWYORKCITY • BARRIE, ONT. 
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for 30 years. He began his railroad career 
with the Union Pacific, his last position 
with that road being chief clerk in the 
mechanical department. 


* 

RICHARD ARMSTRONG, chief metallurgist 
of the Pittsburgh Steel Foundry Corpora- 
tion, Glassport, Pa., died recently. 

* 


ALFHONSE I. ІлрЕТ2, retired chief con- 
sulting engineer in charge of research 
for the American Locomotive Company, 
died on April 11. He was 68 years old. 

* 


Watter H. CovLE, who retired in 1948 
as senior vice-president of the Franklin 


Railway Supply Company, died on April 
7, of a heart attack. He was 73 years old. 


PERSONAL 
MENTION 


General 


C. R. Buskanp, superintendent of mo- 
tive power at the Transcona, Man., shops 
of the Canadian National, has been ap- 
pointed assistant works manager of the 
Point St. Charles shops, Montreal, Que. 


E. A. Manetta, who only recently was 
appointed assistant foreman, machine 
shop, at the Portsmouth, Ohio, shops of 
the Norfolk & Western, has now been 
appointed personnel assistant—mechani- 
cal in the motive-power department of 


the N. & W. 


J. L. $мїтн, superintendent of motive 
power at the Point St. Charles shops of 
the Canadian National at Montreal, Que., 
has been transferred to the position of 
superintendent of motive power at Tran- 
cona, Man. 


Frank W. Bunce, whose appointment 
as superintendent of motive power, Chi- 
cago, Milwaukee, St. Paul & Pacific, at 
Milwaukee, Wis., was reported in the 
March issue, was born in Milwaukee on 
March 9, 1897. He began his career with 
the Milwaukee in 1914 as a caller and 
advanced through successive positions at 
Milwaukee as machinist apprentice, ma- 
chinist, gang foreman and night engine- 
house foreman. Mr. Bunce went to Green 
Bay, Wis., in 1939 as enginehouse fore- 
man and returned to Milwaukee in 1941 
as day enginehouse foreman. During the 
period from January, 1942 to 1948, he 
served as enginehouse foreman at Ottum- 
wa, Iowa, enginehouse foreman at Mil- 
waukee; assistant shop superintendent at 
Milwaukee; assistant shop superintendent 
at Minneapolis, Minn.; shop superintend- 
ent at Minneapolis; division master me- 
chanic at Chicago; and shop superintend- 
ent at Milwaukee. He was appointed me- 
chanical superintendent—steam power in 
October, 1948. 


F. J. Harris, general inspector of shop 
methods of the Canadian National at 
Montreal, Que., has been appointed me- 
chanical engineer (car). Mr. Harris was 
born at St. Thomas, Ont., and joined the 
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AIR LINE FAILURE AT 
THE AIR BRAKE FLANGE 


Time tested and AAR op- 
proved, the new W-S 
Forged Steel Socket Weld 
Air Brake Flange is setl- 
ting performance records 
everywhere. 


One piece drop forged for strength . . . it's 
lighter in weight, less cumbersome to handle, 
and is shock resistant. 


A W-S representative (listed below) will be 
glad to explain how safe, efficient and eco- 
nomical it is. 


WATSON -STULMAN 
HYDRAULIC MACHINERY DIVISION 


ESTABLISHED 1848 
Factory and Main Office: 
ROSELLE, NEW JERSEY 
Branch Office: CHICAGO, ILL. 


Manufactured in Canada by 
CANADIAN VICKERS, Ltd., MONTREAL 


REPRESENTATIVES 

Chicago, 1Ї!........................................М/. В. Walsh 
Denver, Colo.............. Overgard Machine Tool Со. 
New York, М. Y... Eastern Railway Supplies, Inc. 
$t. Paul, Minn............ Anderson Machine Tool Co. 
San Francisco, Calif.............. Overland Supply Co. 
Washington, D. С......................... . Ralph Payne 

9-K-11 
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.N. as an apprentice in the London, 
nt, car shops, where he worked as a 
irman and cabinet maker from 1934 to 


F. J. Harris 


945. He then became apprentice instruc- 
or at Leaside shops, Toronto, Ont. He 
noved to Montreal in 1947 as designing 
lraftsman and became general inspector 
Xf shop methods in 1949. 

E. L. Jones has been appointed fuel 
ngineer of the Illinois Central, with 
1eadquarters at Fulton, Ky. 

А. E. Mims, mechanical engineer of 
he Canadian Pacific at Montreal, Que., 
заѕ retired on pension after 32 years of 
service with the company. Mr. Mimms 
joined the C.P. at Montreal in 1917, after 
17 years of service with the mechanical 
lepartments of the Baldwin Locomotive 
Works, the Atlantic Coast Line, the Erie, 
the New York Central, the Chicago, Rock 
[sland & Pacific and the Union Pacific. 
He was appointed assistant engineer on 
the C.P. in 1920. When that company 
got into munitions production during 
World War II, Mr. Mimms was appoint- 
ed chief engineer in charge of military 


А. E. Mimms 


tanks at Angus shops in 1940. A year later 
he became chief engineer for munitions 
and in 1945 was appointed chief engineer 
in charge of inspection for foreign lo- 
comotive contracts. Upon completion of 
this work, he resumed his duties as dy- 
namometer car engineer. For the past 
two years Mr. Mimms has been mechan- 
ical engineer. 
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CROSS-SECTION OF MAGNUS AJA-DIP 
ILLUSTRATING MECHANICAL AGITATION 


Push the Button and get 
ДО Clean Filters in 5 minutes 


HE unique up and down motion of the Magnus Aja-Dip 

Cleaning Machine s-w-o-o-s-h-e-s cleaning solution 
through the filters 54 times a minute. No wonder they come 
out in 5 minutes cleaned completely through and through! 


You load up to 40* filters in baskets, place them in the 
machine and push the button. The Aja-Dip Machine does the 
rest. One man handles the entire job and has plenty of time 
for other work. 


The economies you can obtain with the Magnus Aja-Dip 
Machine for air filters are even better when you use it for 
cleaning diesel engine parts. Ask us for complete data on 
this machine in railroad work. 

Investigate Magnus Filter Conditioning Equip- 


ment which takes over rinsing, drying and 
oiling subsequent to the cleaning operation. 


*40 small filters 9" x 22” 


х 2%," or 20 large filters 
20" x 20" x 2" 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, М. J. 


In Canado—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


, 
MU MSIE CLEANERS 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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Electrical 


КіснАВр E. GALLAGHER, electrical en- 
gineer of the Louisville & Nashville at 
Louisville, Ky., has retired after 26 years 
of service. Mr. Gallagher attended public 
schools at Baltimore, Md., and the Balti- 
more Polytechnic Institute. He served in 
the electrical department of the Baltimore 
& Ohio for 10 years, and later engaged 
in electrical contracting work at Norfolk, 
Va., and Baltimore. In 1914 he became 
first assistant electrical engineer for the 
Seaboard Air Line, in which capacity he 
served for several years. Subsequently he 
left the S. A. L. to join the Stone Frank- 
lin Company as sales engineer in the 
Middle West district. In January, 1923, 
Mr. Gallagher became assistant electrical 
engineer of the Louisville & Nashville. 


He was appointed electrical engineer in 
1934. 


J. Lee PARKER, general foreman of the 
Atlantic Coast Line at Florence, S.C., has 
been transferred to the Waycross, Ga., 
shops as foreman electrical department. 


Car Department 


А. E. TAYLOR, car foreman of the 
Canadian National at Toronto, Ont., has 
been appointed car foreman of the 
Northern Ontario district, with head- 
quarters at North Bay, Ont. 


W. H. RarH, foreman at the Toronto 
coach yard of the Canadian National, has 


been appointed car foreman, Toronto 
Fleet street, with headquarters at Tor- 
onto, Ont. 


R. D. RICHARDSON, assistant foreman, 
Toronto coach yard, of the Canadian 
National, has been appointed car foreman 
at Stratford, Ont. 


Master Mechanics 
And Road Foremen 


W. E. AwpERsON has been appointed 
assistant master mechanic of the New 
York Central, Lines West, with headquar- 
ters at Chicago. The position of division 
general car foreman which Mr. Anderson 
formerly held at Toledo, Ohio, has been 
abolished. 


H. W. Rason, master mechanic of the 
New York Central System, Lines West, 
with headquarters at Chicago, has had 
his jurisdiction extended over the equip- 
ment department, including both the lo- 
comotive and car departments on the 
Toledo-West and Western divisions. 


D. B. Lacy, boiler foreman of the At- 
lantic Coast Line, has been appointed 
master mechanic, with jurisdiction over 
the Richmond, Norfolk and Wilmington 
districts, and headquarters at Rocky 
Mount, N. С. 


R. L. Ponton, master mechanic of the 
Atlantic Coast Line at Rocky Mount, 
N. C., has been transferred to the posi- 


Full Fire /NSTANTLY 
Without Smoke 


Oil Burning 


BLACKSMITH FORGE! 


SAVE TIME with a Johnston Blacksmith 
Forge! Eliminate costly lost time in handling 
coal and ashes. 
positioned, and removed for inspection. 


Parts are easily and quickly 


Increase production—lower costs with a new Johnston Oil Burning 


Blacksmith Forge! 


ASK FOR CATALOG R 1100 
OVER THIRTY YEARS EXPERIENCE IN FURNACE DESIGN AND MANUFACTURE 


BURNERS—BLOWERS—FURNACES—RIVET FORGES— 
FIRE LIGHTERS—TIRE HEATERS 


MANUFACTURING CO. 
HNS ON 2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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tion of master mechanic at Florence, 
S. C., with jurisdiction over the Colum- 
bia and Charleston districts. 


Н. I. PHELPS, master mechanic of the 
Erie at Meadville, Pa., has been trans- 
ferred to the position of master mechanic 
at Marion, Ohio. 


Frank L. BAKER, master mechanic, 
Western Lines, of the Chicago & North 
Western at Chadron, Neb., retired on 
March 3l. 


J. H. WiINFIELD, assistant master me- 
chanic, Iowa division of the Chicago & 
North Western, Council Bluffs, Iowa, has 
been appointed master mechanic oí the 
Western Lines, with headquarters at 
Chadron, Neb. 


L. J. GARRETT, master mechanic Cen- 
tral region, of the Pennsylvania at Cleve- 
land, Ohio, has been transferred to the 
position of master mechanic, Western 
region, with headquarters at Ft. Wayne. 
Ind. 


J. E. Brower, master mechanic, West- 
ern region, of the Pennsylvania at Fort 
Wayne, Ind., has been granted a leave 
of absence. 


E. M. VaNnivER has been appointed 
acting master mechanic, Arkansas divi 
sion, Missouri Pacific, with headquarters 
at North Little Rock, Ark., succeeding 
George Schepp, on sick leave. 


J. P. DriscoLt, master mechanic of the 
Erie at Jersey City, N. J., has been grant- 
ed a leave of absence. 


С. F. Scuwanrz, shop superintendent 


of the Erie at Hornell, N. Y., has been 


appointed master mechanic at Jersey City. 


N. J. 


W. С. Cartson has been appointed 
master mechanic of the Erie at Hornell, 
N. Y. 


Shop and 
Enginehouse 


E. BRANNING, master mechanic of the 
Erie at Hornell, N. Y., has been appoint- 
ed shop superintendent at Hornell. 


F. D. DuNTON, master mechanic of the 


| Erie at Marion, Ohio, has been trans 


ferred to the position of master mechanic 
at Meadville, Pa. 


S. E. MuELLER, master mechanic of the 
Chicago, Rock Island & Pacific at Cedar 
Rapids, lowa, has retired after 50 years 
of service. 


J. W. Gann, general mechanical in- 
spector of the Chicago, Rock Island & 
Pacific, has been appointed master me 
chanic at Cedar Rapids, Iowa. 


J. H. Hann, foreman, machine shop. 
at the Roanoke, Va., shops of the Norfolk 
& Western, has been appointed general 
foreman at Bristol, Va. 


J. A. GEARHART, assistant machine shop 
foreman at the Roanoke, Va., shops of the 
Norfolk & Western, has been appointed 
foreman of the machine shop. 


J. L. Kennepy, general foreman of the 
Norfolk & Western at Bristol, Va. re 
tired on March 1. 
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ON NEW CINCINNATI | 14” AND 16” PLAIN GRINDERS 


These illustrations give you an excellent indication 
of the performance which you can expect from 
CINCINNATI FILMATIC 14” and 16” Plain Grinding Ma- 
chines. The part is a railroad car wheel axle. Several 
diameters are ground to accurate dimensions, and at 
the same time, the adjoining radii are also ground. 
The wheel is trued to the desired radius by means of 
a profile wheel truing unit with interchangeable cams. 
(Extra equipment.) 4@FILMATIC grinding wheel 
spindle bearings, simple table traverse drive with 


electronic rate control and automatic pressure way 


lubrication, and conveniently located mechanical and 


Diameters and radii of railroad car wheel axle ground on 
; the CINCINNATI! FILMATIC illustrated above. One of the 
the machine's dependable performance. € CINCINNATI loading cradles is shown to advantage in this setup. 


electrical operating elements, contribute largely to 


FILMATIC 14" and 16" Plain Grinding Machines are 


not limited to grinding car wheel axles; they handle 


plain precision grinding operations on any part 
within their range. Complete informa- 
tion may be obtained by writing for 
catalog No. G-594. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


New CINCINNATI FILMATIC 16” x 36" Plain 
Grinding Machine. Also built in 14” size. 
Both 14" and 16” machines are built in 
36", 48", 72", 96", 120", 144" and 168” 
lengths. 


CINCINNATI FILMATIC 16” x 120" Plain 
Grinding Machine with profile wheel truing 
equipment and loading cradles to facilitate 
grinding operations on railroad car wheel 
axles. 


CINCINNATI <= 


CENTER TYPE GRINDING MACHINES CENTERLESS LAPPING MACHINES 
CENTERLESS GRINDING MACHINES MICRO-CENTRIC GRINDING MACHINES 
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"Quality" Box Car for 
Lease to Railroads 


Among objectives of General American-Evans are low 
maintenance cost, capacity loading with reduced dam- 
age, high monthly mileage and increased net earnings 


JUNE, 1950 
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"Tur main objectives of the GAEX 50-ton box car 
include maximum service to the shipper, capacity 
loading, high monthly mileage, low maintenance 
costs, reduced damage claims, with consequent net 
earnings substantially more than enough to cover a 
first cost about 50 per cent above that of conven- 
tional present-day box cars. These cars are now under 
construction by the General American-Evans Com- 
pany, Chicago. They will be for lease to the rail- 
roads. 

Six advanced features, already known but not com- 
bined before in a single car, are incorporated in the 
GAEX design. These include the Damage-Free loading 
device, Duryea cushion underframe, high-speed trucks 
of Chrysler design, 8-ft. doorways to facilitate load- 
ing and unloading with lift trucks, the nailable steel 
floor, and the diagonal panel roof. No attempt has 
been made to design a car of exceptionally light 
weight. In fact, openhearth copper-bearing steel is 
employed for most of the structure, which is strength- 
ened above the average in a number of details. This, 
together with the special devices installed, brings the 
light weight of the car up to 59,240 lb. without the 
movable parts of the loading device. 
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The Chrysler-design high-speed truck 


GENERAL DIMENSIONS OF GAEX 50-TON BOX CAR 


Length inside, ft.-in........ esee 


Width inside, ft.-i А, eoa rte erae hb ORIS es PAA 9-2!4 
Height inside, ({-ш..................................... 10-6 
Cubic capacity, cu. {> зе еззи» из eee 4,872 
Length over end sills, ft.-in.... ar ARa eee 50-84 
Length over strikers, ft.-in. -0 
Width over sheathing, (ї.-їп............................... 9-11?í 
Width over side plates, (ї.-їп.............................. 10-0 4 
Distance between truck centers, Ѓі.-іп...................... 40-1154 
Truck wheel base, ft.-in................ e. 5-6 
Side door width, ft-in....... 8-0 
Height top of rail to eaves, ft.-in. 14-5 
Height rail to running board top 1 Áo 


Weight without D-F movable parta, 1 


To make possible capacity loads, minimize dam- 
age to lading, and to eliminate dunnage and inci- 
dental labor costs, the car is equipped with the Evans 
D-F loading device which has been in successful use 
for a number of years and is said to increase the 
average safe pay load about one-third. This device 
also facilitates the quick application and safe han- 
dling of partial loads as well as full loads of any 
kind, shape or size of material normally transported 
in box cars. 

The D-F loader consists of angles, punched for 
cross members, applied horizontally from door post 
to corner post, welded to all posts, with removable sec- 
tions of angle to apply in door openings, and cross 
members equipped with a locking device at the ends. 
There are eight rails per car side. 

Specifications for the new GAEX car call for use 
of the Duryea welded-type, single-spring cushion un- 
derframe to give greater protection for both car and 
lading under horizontal shocks incident to train han- 
dling in road service and switching. This device. 
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which utilizes springs in both ends of the car to 
cushion each train shock, regardless of direction, has 
a travel of 7 in., as compared with 234 in. for con- 
ventional draft gears, and is said to develop 36,000 


Top (page 311): The underframe of the D-F car; 
Below: Sectional view at one end of the 
Duryea single-spring welded type underfrome 


PARTIAL LIST OF MATERIALS AND EQUIP- 
MENT ON GAEX 50-TON D-F BOX CAR 


Truck side frames, bolsters, 
springs, spring planks, 
swing hangers and snub- 


NE АБЫЛАЙ ЫЛЛАС Symington-Gould Corp 
Brake beams..............€ Chicago Malleable Сор. р се 
Brake-beam hangers and re- 
tainers, brake levers and 


bottom connections. . . 
Brake beam guard 
Brake shoes nd keys. 


.. -Schaefer Equipment Co., Pittsburgh, Pa. 
Chicago Railway Equi ment Co., Chicago 
American Brake hos Có. New York 


Side bearings.......... Standard Car ко Вьое Co., Chicago 
Journal beanngs....... . Magnus Metal Corp., Chica 
Journal-bearin, этебез. ME Clifford-Jacobs For, о, Champaign. m. 
Journal-box lids. ... .Symington-Gould Cong. De 
Wheel and axles.......... . Carnegie-Illinois Steel jp Pa. 
Air-brake equipment SETTE Westingho use Air BrakeCo., ,Wilmerding, Pa. 
Duryea cushion underframe. . Hulson Co., Chicago 
Социр1егв.................. American Steel Found, Chicago 
Coupler-release rigging, 

roofs and ends........... асна. Railway Equipment Company, 
Door and fixture. .......... Camel Sales Company, Chicago 


Running boards and brake 


ste . Blaw-Knox Co., Pittsburgh, Pa. 
Han .W. Н. Miner, Inc., Chicago 
Brake-pipe anchor, draft- 

key — АЛГА Geass Illinois Railway Equipment Co., Chicago 
Pipe clamps............... Central Railway Supply Co., [d 
Defect card. holder. ........ Apex Railway ucts Co., 
Loading device. ........... Evans Products Company. реми ot^ Mich. 
Nailable steel floor......... Great Lakes Steel Corp., Detroit, Mich. 
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ft. lb. of cushioning capacity, or twice the minimum 
specified by the A.A.R. for ’50-ton cars. 

On the basis of extensive service experience on 
many thousands of freight cars and cabooses during 
the last 20 years, the builder believes that this cush- 
ioning device, as installed on the GAEX car, will not 
only reduce damage claims and car repair costs, but 
permit higher safe switching speeds, reduce slack 
action roughly 85 per cent, minimize hot boxes due to 
unseated journal bearings and attendant waste grabs, 


and provide positive coupler centering by spring pres 
sure on the coupler follower plate. 

For the protection of both car and lading in high 
speed operation, Chrysler-design railroad freight-car 
trucks are installed. These are equipped with spring: 
having 3114, in. travel and friction snubbers also of 
Chrsyler design. The balanced suspension is said to 
absorb vertical shocks by the relatively long-travel 
high-capacity coil springs and smooth-acting snub 
bers, and lateral shocks by the pendulum action of 


The nailable steel floor extends the full length of the D-F car 
and is covered with a mastic material—Removable side sec- 
tions show at the doorways—Below: Side-wall construction— 
The interior of the roof is treated to prevent condensation 
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short, self-alining swing hangers. The design рге 
vides positive side-frame alinement by the combire 
rigidity of the spring plank and hanger assembly 


General Mechanical Design 


The GAEX car is designed to standard specifi 
tions for the A.A.R. 50-ton all-steel box car with 3 | 
number of interesting features in addition to this 
mentioned. For example, the A.A.R. Z-section cener 
sill, weighing 41.2 lb. per ft, is heavier than tbe 
usual center sill. In addition to the standard A.A R. 
6-in. by 94,-in. by 314-in. angles side sill, a cont 
uous 8-in. channel, weighing 18.75 lb. per ft. т 
tends from end sill to end sill. This eliminates p* 
sible weakness in the 8-ft. clear door opening wh 
is provided for easy loading and unloading v^ 
power lift trucks. An additional cross bearer is ай! 
to the underframe in the center of the doorway t° 
support the floor sill further and strengthen the 1» 
derframe. | 

Door posts have been increased in section to г 
100 per cent more strength than the conventio: :! 
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A.A.R. design. This provides better construction and 
prevents damage caused by loading trucks. The posts 
are riveted to the side sills and side plates and braced 
by use of heavier gussets than usually applied. 

A nailable steel floor, made of high-strength low- 
alloy steel, gives greater strength and three to five 
times greater resistance to corrosion. The floor is 
welded to the side sills and to four Z-section floor 
stringers, two on each side of the center sill. In ad- 
dition to exceptional strength, this floor, as the name 


consists of yellow pine, 15g in. thick, square edge, 
applied horizontally from door post to corner post 
in sections between the loader angles, secured by 
l4-in. studs welded to the steel posts. The end lining 
is 2545 in. thick by 5% в-іп. face, tongue and groove. 

The exterior finish of the car is Dulux green 
freight-car enamel with black roof and trucks and 
yellow stenciling and striping. Provision is made for 
the addition of steam and signal lines to operate the 
car in passenger head end service. 


Typical example of merchandise in cartons safely supported 
by D-F loading device—Below: The locking device at 
each end of each cross member is easily operated by hand 


implies, permits the application of blocking with nails 
which may be pulled out and redriven without dam- 
aging the floor as in the case of wood floors. The 
floor is coated with a non-skid, no odor, rub proof 
mastic. The mastic material is imbedded in indenta- 
tions in the floor strips which prevents movement 
under lift truck wheels. 

The car side posts, 28 per cent are made of 3 in., 
5.1 lb. Z-sections securely riveted to the side plate, 
side sill and side sheets. The spacing is 2 ft. 8 in. on 
centers, which is less than the A.A.R. spacing. 

Sidesheets are applied horizontally to the car thus 
eliminating approximately 200 ft. of vertical lap-seam 
joints. This design is intended to provide a car side 
in which corrosion at the vertical lap joints will be 
eliminated and maintenance costs proportionately re- 
duced. 

The car roof is the riveted diagonal panel type, 
made of 14-gauge galvanized steel. The inside lining 


JUNE, 1950 


=» “ore vev = чину 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 313 


А 
T 4E Fairbanks-Morse Consolidation Line of Diesel- 
electric locomotives comprises units with power 
plant ratings of 1,600, 2,000, and 2,400 hp. in one 
standard basic structure. Both freight and passen- 
ger units in all three horsepower ratings have the 
same chassis and are built around standard sub-as- 
semblies which are interchangeable between units 
for either service and in any rating. All are powered 
by a single Fairbanks-Morse opposed-piston engine 


Tractive Force -Lb.- Thousands 


Speed Miles Per Hour 


The speed-tractive force curve for 
the 2,400-hp. C-Line locomotive 
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Fairbanks-Morse 


in which only the number of cylinders is varied to 
suit the power output requirements. 

Two different wheel arrangements are used, B-B or 
В-А1А. Two four-wheel trucks are used where pos- 
sible for maximum traction. A six-wheel truck, with a 
center idler axle, is substituted for the rear four-wheel 
truck when needed to support the additional weight 
resuling from the addition of a heating boiler, or to 
keep axle loads to a minimum where required 

The C-Line 2,400-hp. passenger locomotive es- 
tablishes a new high in horsepower per unit of length 
—42V5 hp. per ft. It is 20 tons lighter than the 
previous Fairbanks-Morse passenger units of onh 
2,000-hp. with the conventional А1А-А1А running 
gear. At the same time, the weight on drivers is in- 
creased by 4 tons. This saving in weight ,plus the in- 
crease in horsepower and weight on drivers, permits 
handling about one more car per Diesel unit. 

In general, Consolidation Line freight locomotive: 
have two four-wheel trucks for all three horsepower 
ratings to provide maximum starting traction. The 
1,600-hp. passenger locomotives also have two four 
wheel trucks, while the two larger passenger rating: 
have a six-wheel rear truck to support the weight of 
the heating boiler and water. All three ratings for 
either freight or passenger service have 42-in. wheels 
to keep the running gear loading within the limits of 
the A. A. R. and the A. R. P. A. Nine gear ratio: 
are available with any horsepower rating to furnish 
the desired combination of speed and tractive-force 
characteristics. 

The 2,400-hp. passenger locomotive has a max 
mum permissible speed of 110 m.p.h., yet develop 
a continuous tractive force of 30,000 lb. at 25.6 
m.p.h. The 1,600- and 2,000-hp. units have this sam 
continuous rating at 16.1 and 20.8 m.p.h., respec 
tively. With a 68:15 gear ratio, the freight unit: 
have 52,500-lb. continuous tractive-force rating i! 
9.2, 11.9 and 14.4 m.p.h. for the 1,600-hp., the 2 
000-hp., and the 2,400-hp. units, respectively. 
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"Consolidation Line" Diesels 


Units with 1,600 to 2,400-hp. have the same chassis 
and are built around interchangeable subassemblies 


A feature of the design of the Consolidation Line is 
the constructor around standard subassemblies which 
are assembled in the locomotive by connecting preset 
wires, piping, etc. All like subassemblies are inter- 
changeable, and all connections are standard. 


The 4,800-hp. Passenger Locomotive 


A feature of the basic structure is the design and 
location of the top chord of the side truss. This chord 
runs continuously from the bulkhead at the rear of the 
operating cab to the rear collision post. It is located 
just below the louvers which extend the full length of 
the engine compartment. The three roof or hatch sec- 


tions are fastened to the locomotive by large-diame- 
ter bolts through the top chord. 

This method of construction serves two purposes. 
First, the roof sections are interchangeable. The No. 1 
hatch contains the dynamic-brake equipment, when 
required, and the No. 3 hatch contains the entire en- 
gine cooling system. Therefore, maintenance of such 
equipment can be carried out by substitution of spares 
with a minimum out-of-service time for the locomo- 
tive. These two roof sections contain wiring or piping 
with suitable standard connections, and are generally 
designed for easy removal and replacement. The third 
or No. 2 hatch extends over the engine and has no 


All parts except the frames, bolsters equalizers and spring hang- 
ers are interchangeable between the four- and the six-wheel trucks 
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The top chord of the 
side truss is about 
2 ft. below the top 
of the locomotive, re- 
sulting in a minimum 
of lifting to remove 
the engine — The 
three roof hatches, 
complete with subas- 
semblies, bolt to this 
chord. 


subassembly. It does have an access cover that ex- 
tends over the top of engine. The cover is divided 
into three hinged sections, each light enough for one 
man to life, so that liners and other small parts can 
be replaced without removing the center roof hatch. 

Second, the quick removal of a large section of the 
roof as afforded by this type of construction speeds 
up the removal of large pieces of equipment which 
may require overhaul, such as the steam generator or 
air compressor. The lower location of the top chord 
also permits replacement of parts with 2 ft. less lift, 
an advantage to those shops with limited overhead 
clearance. 

Two arches are incorporated in the structure to tie 
the side trusses together and to avoid stressing the 
hatches. One arch is located near the front of the 
engine compartment and the second is near the rear. 
They are far enough apart that all 1,600- and 2,- 
000-hp. engines can be applied or removed without 
disturbing the arches. The front arch requires re- 
moval only to handle the 2,400-hp. engine. In se- 
curing the hatches to the side truss, bolt-hole align- 
ment is attained by the use of tapered mating mem- 
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When the hatches 
are removed, the in- 
herently narrow de- 
sign of the opposed- 
piston engine affords 
accessibility for 
maintenance 


bers both on the side-truss frame and the hatch cover. 

The larger equipment components, such as air brake, 
electrical, main engine and auxiliaries, and the steam 
generator equipment have been definitely grouped in 
the general arrangement of the basic units so as to 
isolate disparate maintenance functions. 

The entire design is aimed toward interchangeabil- 
ity of all major assemblies between basic units of any 
horsepower rating, as well as interchangeability of 
small replacement parts within those major assemblies. 

Dynamic-brake equipment together with appro- 
priate interlocking of the dynamic-brake system and 
the air-brake system can be installed on any model 
during construction or after placing in service. 
Coupler centering devices are incorporated to assure 
proper alinement of the locomotive units in dynamic 
brake operation. 

The basic design of the Vapor steam generator 
equipment is arranged for ready application of single 
steam generators which range from 1,600 to 4,000 Ib. 
per hr. generating capacity. The arrangement is such 
that the steam generator is completely accessible from 
three sides and across the top surface. Passenger 
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units can carry up to 2,000 gal. of water, 700 in 
the middle, or main, storage tank, and the remainder 
equally divided between two long, thin tanks which 
are mounted on each side of the locomotive body. 
The three tanks are filled simultaneously from the 
top and are connected for supplying the boiler at the 
floor level. 

The air-brake equipment, all of which is located 
between the air compressor and the No. 1 end colli- 
sion post, has been designed for application of all 
ramifications of the No. 24RL air brake schedule 
without change in piping or rearrangement of the 
various pieces of equipment. All pieces are accessible 
for removal, cleaning and inspection, independent of 
other: pieces. 

Space has been planned and reserved in the basic 
unit for installations of the largest combinations of 
train control, cab signal and train communication 
equipment in use or known to be contemplated. The 
locomotive control equipment has been designed so 
that it is readily adaptable by minor changes for 
multiple-unit operation with locomotives of other 
manufacture. 

The fuel capacity, normally 1,200 gal., may be in- 
creased subject to clearance and axle loading specifica- 
tions of the railroad. 

The locomotive has been simplified through the 
use of alternating-current auxiliary equipment with 
the alternator mounted on the air-compressor shaft. 
A further simplification is the use of permanent 
series-parallel traction-motor connections with the 
progressive steps of traction-motor field shunting to 
match the traction-motor characteristics to the main 
generator characteristics through the entire speed 
range of the locomotive. 

Underframes are built of steel plates and shapes 
welded into unit construction. Center sills are joined 
with cab sides of truss construction by welded cross 
members. The floor consists of steel plates welded 
to the underframe upon which non-skid flooring is 
applied for engineroom passageways and the nose 

oor. 

Rubber-cushion draft gears are applied at each end 


Speed - Miles Per Hour 


Maximum 
Curve Gear Braking Speed, 
No. ratio force, lb. m.p.h. 
1 68:15 46,500 65 
2 63:15 43,000 70 
3 62:17 37,300 80 
4 60:19 32,300 90 
5 58:21 28,250 100 
6 57:22 26,300 110 


The dynamic braking curve for all 
Consolidation Line Locomotives 


with draft-gear pockets of welded construction built 
integral with underframe. Passenger units have 
A.A.R. Type H tight-lock couplers and rubber draft 
gear used in conjunction with spring-loaded center- 
ing devices. Freight units have Type E couplers. A 
welded steel pilot is fitted with double-hinged por- 
tions which can be retracted to provide generous 
clearance when the number one end of an A-unit 
is coupled to the train. The underframe has a body 
bolster located both slightly ahead of and slightly to 
the rear of the rear engine compartment door to 
permit changeover between a four-wheel and a six- 
wheel truck any time during the life of the unit. 


GENERAL CHARACTERISTICS AND DIMENSIONS OF THE FAIRBANKS- 
MORSE CONSOLIDATION LINE DIESEL-ELECTRIC LOCOMOTIVE UNITS 


Service ОРОВ Freight Passenger Passenger Freight Passenger Freight Passenger 
Whyte вушЬо1......................... 0-4-4-0 044-0 0-4-6-0 0-4-6-0 0-4-4-0 0-4-6-0 
A.A.R. вушЬо!......................... B-B B-B В-А1А B-B В-А1А В-В В-А1А 

W ts (in working order) lb.: 

otal fully Іоедей....................... 244,000 256,000 280,000 252,000 289,000 257,000 294,000 
dri 244,000 256,000 228,000 252,000 236,000 251,000 240,000 
61,000 4,000 7,000 ,000 59,000 64,2 60,000 
"ET Pr 52,000 Mores 53,000 E e $ 

4-814 4-814 4-814 4-84 4-84 4-846 48% 

56-6 56-6 56-6 56-6 56-6 56-6 

10-6 10-6 10-6 10-6 10-6 10-6 10-6 

10-0 10-0 10-0 10-0 10-0 10-0 10-0 

15-0 15-0 1 15-0 15-0 15-0 15-0 
14-314 14-314 14-34 14-314 14-314 14-3)4 14-314 

9-4 9-4 9-4 9-4 

9-4 15-6 9-4 15-6 9-4 15-6 

© 43-4 43-4 43-5 43-4 43-5 43-4 43-5 

Distance between truck centers.......... 34-9 34-0 31-0 34-0 31-0 34-0 31-0 

Wheel diameter, їп........................ 42 42 42 42 42 42 42 

Steam generator capacity, lb. perbr........ ........ 2,500 4000 i ...... 4000  J  ....... 4,000 

Tractive force starting, at 30 per cent 
adhesion, 1Ь.:.......................... 73,200 76,800 68,400 75,600 70,800 77,100 72,000 

Fuel of), gal... iiie veter een 1,200 1,200 1,200 1,200 1,200 1,200 1,200 

Lubricating oil, gal. 00 350 350 

ne cooling water, gal.................. 310 310 310 330 330 350 350 

B M aD EE 20 20 20 20 20 20 20 
Heating water, да|........................ eese 700 1400  ...... 1400  /  ...... 1,400 
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The pre-assembled air-brake panel from which 
any part can be easily removed for servicing 


Mounted on the underframe is the fuel tank and 
fully ventilated battery box assembly with the batte- 
ries arranged longitudinally on each side for equal 
accessibility to each cell. The 1,200-gal. welded steel 
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fuel tank is fitted with a direct-reading sight gage 
so that overflow can be avoided during filling opera- 
tions, and with a hydrostatic fuel level indicating 
gage mounted adjacent to the engine control panel. 
The underframe is so designed and finished that there 
are eight permissible lifting points, one at each end 
of each bolster, and one at each corner of the under- 
frame. The lifting points on the corners of the under- 
frame are located near the outer edge to permit 
lifting at as near a vertical angle as possible, thus 
reducing the capacity of the crane required to lift 
the locomotive. 

The superstructure is made up of seven major sub- 
assemblies: the nose and cab weldment, two truss 
weldments forming the sides, the No. 2 end frame, 
and the three main roof hatches. The nose and cab 
form an integral unit and are constructed of steel 
shapes and plates braced and secured to the under- 
frame by welding. 

The cab is insulated against noise and heat. The 
cab heating plant is arranged to recirculate cab air 
via the nose compartment, fresh air intake being 
regulated by the engine crew by use of the triangular 
forward side windows which pivot on a vertical axis. 

The nose section is approximately 3 ft. shorter 
than on previous F.-M. road locomotives. This econ- 
omy of length, together with unusually large wind- 
shield area, affords improved visibility, as well as a 
reduction in weight. 

The side truss top chord is a U-section in which 
is carried all control and auxiliary locomotive wiring. 
These ducts are fitted with closing plate sections 
which may be removed as required. 


The Running Gear 


The trucks are of conventional drop equalizer, 
swing-bolster design. Provisions are made for truck 
shimming at spring and equalizer seats. Of distinc- 
tion are the following features: 


One end of the loco- 
motive showing the 
coupler - centering de- 
vice and one of the 
four jacking pads 
which permit the lo- 
comotive to be li 

at close to a vertical 
angle 
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PARTIAL LIST OF MATERIALS AND EQUIPMENT 
FOR THE FAIRBANKS-MORSE CONSOLIDATION LINE 
LOCOMOTIVES. 


Opposed-piston Diesel En- 

gine; а.с. electrical ma 

chinery; cooling fans ... Fairbanks, Morse & Co., Chicago 

D.C. electrical machinery; 

d.c. control equipment; 

а.с. contactors; traction- 

motor blowers ........... Westinghouse Electric Corp., Pittsburgh, Pa. 
Air-brake equipment; speede — ... у _ ы алады Ваа | 
governor control; electro- B 
pneumatic brake; warn- 


ing horns ................ Westinghouse Air Brake Co., Wilmerding, Pa. 
Wheels; axles; equalizers ..Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Draft gear ................ National Malleable & Steel Castings Co.. 


Cleveland, Ohio 


Foundation brake rigging; 

coupler centering device; 

truck springs . ......... American Steel Foundries, Chicago 
Truck frames; bolsters ...,General Steel Castings Corp., Granite City, Ill. 
Composite train-control and 


cab-signal equipment .... Union Switch & Signal Co., Swissvale, Pa. 
Speed recorder ............ Barco Manufacturing Co., Chicago 
Journal bearings ........... Timken Roller Bearing Co., Canton, Ohio 
Pit oris ызык en E. I. duPont de Nemours & Co., Wilmington, 
Batteries .................. Electric Storage Battery Co., Philadelphia, Pa. 
Cooling system thermostatic : 

control equipment ...... Minneapolis-Honeywell Regulator Co., Minne- 

apolis, Minn. 


Shutters, cab heaters and 
defrosters ............... Kysor Heater Co., Cadillac, Mich. 
Headlight; signal light; class 
lights; jumpers and r 
ceptacles . ............. 
Engine governor ........... Woodard Governor Co., Rockford, lll. 
Steam generator; steam-line 
end valves; steam-line 
connectors; remote boiler 
control ................. Vapor Heating Corp., Chicago 
Hand brake ....... . National Brake Co., New York 
. Prime Manufacturing Co., Milwaukee, Wis. 
.Met-L-Wood Corp., Chicago 
... American Seating Co., Grand Rapids, Mich. 
Winshield wipers .......... Sprague Devices, Inc., Michigan City, Ind. 
Air filters ................. Farr Co., Los Angeles, Cal. 
Lubricating oil filters ..... Michiana Products, Inc., Michigan City, Ind. 
Lubricating oil strainer ele- 
ments... .... . Air-Maze Corp., Cleveland, Ohio 
Fuel oil filters .. . Purolator Products, Inc., Newark, N. J. 
Fuel oil filters .. ..Wm. Nugent Co., Chicago 


Radiators ............... е Үаїев-Атегїсап Machinery Co., Beloit, Wis. 
Oil-heat exchangers ....... Ross Heater & Mfg. Co., Buffalo, Wis. 
Engine nubber and 

silencers . Burgess Manning Co., Chicago 


Cab insulation . "7! Reynolds Metals Co., Louisville, Ky. 

Indicating lights . Dial Light Co. of America, New York 

Pressure gauges ............ Manning, Maxwell & Moore, Inc., „Bridgeport, 
Conn. 

Flexible conpling .......... Falk Corporation, Milwaukee, Wis. 


l—Adaptability to standard 614-in. by 12-in. 
roller-bearing journal housings of four makes. 

2—Interchangeability of all parts between the six- 
wheel and the Жансу trucks except the frames, 
bolsters, equalizers and swing hangers. 

3—Renewable thrust wear plates which hold all 
brake hangers in accurate alinement with the wheels, 
thus eliminating tie rods and overcoming the absence 
of any such provisions for the inside brake hangers 
on drivers. 

4—Optional foundation brake-rigging lever ratios 
ranging from 6.1 to 7.64. 


5—Brake rigging arranged for use of automatic 
slack adjusters on the four-wheel power truck. 

Each 2,400-hp. unit is powered by an F.-M. 12- 
cylinder opposed-piston engine rated 2,400 hp. for 
traction at 850 r.p.m. This is the most powerful 
single Diesel engine installed in locomotives. On the 
basis of brake horsepower for traction per cylinder, 
this engine rating is equivalent to the established 
ratings of other opposed-piston engines used through- 
out the entire line of F.-M. Diesel-electric. 

The engine cooling system includes four fans 
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powered by Fairbanks-Morse axial-air-gap a.c. motors. 
Fan motors and shutter opening are automatically 
controlled. The lubricating-oil filtering, cooling and 
straining systems are in accordance with the require- 
ments of the engine and utilize replaceable elements. 
Engine load and speed are automatically regulated 
by an electro-hydraulic governor in response to sig- 
nals from the engineman's throttle or master con- 
troller. Incorporated in the governor are a low lubri- 
cating-oil pressure protection device and a load reg- 
ulating rheostat. The latter device is graduated in its 
operation so that higher lubricating oil pressures 
are required to permit the engine to operate in the 
higher notches. If the oil pressure drops below the 
required minimum for the notch in which the engine 
is being operated, the alarm shutdown stops the en- 
gine. The alarm is indicated by a bell in all units 
and by an amber light on the engine control panel 
of the unit affected. 

The main generators and traction motors are the 
latest Westinghouse Electric Corporation design. 
The main generator is self-ventilated with the com- 
mutator end supported by a roller bearing. The 
traction motors are supported by sleeve bearings on 
the driving axles and by spring-loaded nose supports. 
The motor armature shafts have roller bearings. 
The two pairs of traction motors are permanently 
connected in parallel, with the motors within each 
pair in series. The traction-motor field shunting 
events are automatically controlled. A selector switch 
in the control equipment cabinet serves to isolate 
either group of series-connected traction motors and 
reduce generator output. 

А 25-kw. auxiliary generator provides ample capa- 
city for all combinations of load demand from steam 
generators, train control, electro-pneumatic air-brake 
control, signal headlights and other appurtenances. 

Traction-motor blowers are powered by F.-M. 
axial-air-gap a.c. motors. These motors are connected 
to an F.-M. alternator through a multiple control 
switch so arranged that normal blower speed is 
doubled for improved traction-motor cooling during 
dynamic-brake operation. 

The dynamic breaking resistors and blower can 
dissipate energy equivalent to the engine output at 
the rail of the 2,400-hp. units. When this same dyna- 
mic braking unit is used with the 1,600-hp. engine, 
the energy dissipation capacity is 50 per cent greater 
than the engine output at the rail. 

Schedule 24RL air brake equipment is used 
throughout, incorporating the “deadman” safety con- 
trol, locomotive overspeed control with suppression 
features, electro-pneumatic straight air brakes and 
speed governor control. 

The 56,000-cu.-in. main reservoir capacity is pro- 
vided in two equal reservoirs. Aftercooling radiators 
consist of five parallel finned tubes totaling 2715 
lineal feet connected ahead of the No. 1 main reser- 
voir and an identical assembly connected between 
the No. 1 and No. 2 reservoirs. All connections to 
the main-reservoir supply are after the No. 2 reser- 
voir. The entire main-reservoir system is mounted 
under the raised cab floor in a compartment subject 
to outside ambient temperature and sealed from 
other parts of the locomotive. 

(Continued on page 321) 
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The Northern Pacific motor car recently equipped with a Diesel 
engine, showing the two exhaust mufflers on the top of the car 


Gas-Electric Car 


Converted to Diesel 


Ta Northern Pacific’s Como shop at St. Paul, 
Minn., has completed the installation of a 275-brake- 
horsepower Diesel engine in a motor car formerly 
powered by a gasoline engine and generator. The in- 
stallation is the first in a series of rail car conver- 
sions using the Caterpillar Tractor Company's new 
D375 V8 Diesel engine. The motor car will operate 
nine hours daily on a 250-mile round trip schedule 
between Mott and Mandan, N. D. A feature of the 
Diesel engine is a pan so designed that the same base 
supports both the engine and the generator. 
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The plan is of built-up welded construction and 
has a four-point suspension with 4815 in. wide legs. 
where the generator bearing support rests. The gene 
rator-support end is sufficiently higher than the en- 
gine-support end to permit direct mounting of both 
pieces of equipment with the crankshaft in alignment 
with the generator. The integral construction of the 
pan for supporting both the engine and the generator 
reduces the tendency for the generator to get out oí 
line from movement of the car. What slight misaligr- 
ments may occur under operating conditions are com- 
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pensated for by the engine-generator flexible coupling. 

No modifications were necessary to. install the 
D375 in the car power space. The wallxmounted ra- 
diator and motor-driven fan that previously cooled 
the replaced gasoline engine were left intact for use 
as the cooling arrangement for the D375's jacket 
water and lubricating oil. Existing auxiliaries, such 
as controls, were retained. Connections to the auxil- 
iaries, such as piping, linkage, etc., were changed in 
some cases. 

The original gasoline engine and direct-driven sin- 
gle-bearing generator were removed from the motor 
car and the generator was uncoupled from the en- 
gine. The generator (GE type DT507-B-2, direct cur- 
rent, 485 volts, 420 amp., 625 maximum amp.) was 
then shipped to the Caterpillar factory for mounting 
to the engine and pan. The flywheel adapter plate and 
flexible coupling (size 625SS) connecting the gene- 
rator to the new engine were furnished by the Thom- 
as Flexible Coupling Company, Warren, Pa. 

The engine was built to operate with a reverse ro- 
tation, clockwise when facing the flywheel. The ex- 
haust elbows were assembled at the front ends of the 
exhaust manifolds instead of at the rear. Attachments 
for the engine include: overspeed governor group, 
safety alarm switch, flexible fuel lines, flexible ex- 
haust pipes (Maxim MU type mufflers) electric start- 
ing motor and generator. Io engine charging genera- 
tor was required with this installation as the starting 
batteries are charged from the main generator’s ex- 
citer. 


The engine rating is 275 b.h.p. at 1050 r.p.m. The 


The pan for the D375 engine has legs 48 12 in. wide 
where the generator bearing support rests, which 
are high enough to level off with the crankshaft 
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The exhaust elbows were assembled at the front 
ends of the manifolds instead of at the rear 


high idling speed is 1,112 r.p.m. and low idling speed 
is 410 r.p.m. The total weight of the engine, genera- 


tor, coupling, base extension and attachments is 
12,555 Ib. 


F-M * Consolidation 


Line" Locomotives 
(Continued from page 319) 


The engine, main generator, traction-motor blow- 
ers and air compressor are supplied intake air from 
the engine-room space which, in turn, is supplied 
through impingement-type air filter panels mounted 
in the No. 1 and No. 2 hatch assemblies. Engine 
intake air is again passed through identical filter 
panels before entering the positive displacement 
blower. 

Sanding equipment is arranged to deliver sand 
ahead of the leading wheels of each truck in either 
direction of operation. The appropriate sand traps on 
both units are controlled by the manual or auto- 
matic operation of sanders on each unit. 

The engineman's throttle, reverser, dynamic brake 
controller, air-brake valves, sanders and bell.ringer 
valves, warning-horn-valve pull cords, loadmeter, air- 
brake gages, miscellaneous control switches and in- 
dicating lights are conveniently arranged from the 
standpoint of operation as well as accessibility for 
maintenance. 
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Two good practices in shop layout are illustrated above—Making the concrete posts tee-shaped keeps 
all posts 8 ft. away from the nearest track and leaves good working space for men and trucks—The rail 
supports are single posts to permit access to the pits at any point as well as light and ventilation 


Design Trends in Diesel Shops“ 


Because the inherent characteristics of the Diesel- 
electric locomotive are so different from those of the 
steam locomotives, a careful study is required when 
new locomotive shops are being considered. The plan- 
ning for such Diesel shops should be started as soon 
as or before the first Diesels are ordered. Railroads 
cannot afford mistakes in selecting the location or de- 
sign of new Diesel facilities, and every cost reducing 
possibility should be investigated during the plan- 
ning. period. 

First the location for a new shop must be given 
careful thought. Perhaps existing steam servicing 
shops are in the right spot to also handle Diesels, 
but usually the rearrangement of locomotive assign- 
ments and shopping schedules caused by the substi- 


*Abstract of a paper presented at the March meeting of the Southern & 
Southwestern Railway Club by A. W. Skinner, Whiting Corporation, and 
R. H. Herman, engineer of shops and equipment, Southern Railway System. 
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tution of Diesel for steam power also requires the re 
location of the shops to service and maintain the new 
power. Analysis of the changed conditions sometime: 
shows that a terminal which is kept busy when steam 
power is in service should be entirely abandoned 
after the steam has been completely replaced by Die- 
sels. Since a displacement of steam by Diesels is usu- 
ally a gradual operation, there is a period during 
which both types of power must be maintained. 
Existing steam shops and enginehouses are prop- 
erly located and equipped for handling steam power 
and will need to be maintained, although on a re 
ducing scale, as long as steam locomotives are in 
service. Such a necessity should not influence the 
planning of new facilities for handling Diesels. If too 
much consideration is given to the fact that the road 
is already supplied with steam servicing shops and 
equipment, full advantage may not be taken of the 
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How a handicap was 
turned into an asset 
—The service tracks 
were too close to- 
gether to permit re- 
leasing a truck be- 
tween them, so a 
tunnel was built to 
serve not only as a 
release track but to 
provide additional 
storage space 


operating efficiencies possible with Diesels when 
steam is displaced. A shop or enginehouse which 
may be operating efficiently as long as it services 
steam power only, may, because of its design or lo- 
cation, prove extremely wasteful if used for servicing 
Diesels. Anything which keeps a Diesel out of useful, 
productive service unnecessarily must be considered 
wasteful. 
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There will come a time when it becomes econom- 
ically impossible to maintain two sets of maintenance 
facilities, one for steam and one for Diesel power. 
When that time comes, perhaps the best move is to 
scrap all remaining steam locomotives as well as 
supporting servicing, maintenance and repair facili- 
ties as rapidly as possible and replace the steam loco- 
motives with Diesel immediately. 


By having the crane 
run crosswise instead 
of lengthwise with 
the shop all tracks 
can be served—The 
crane pictured above 
has a 40-ft. span and 
operates over six 
tracks, the machine 
area, and the engine 
repair area 
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The truck on the release 
track table has been 
dropped from the loco- 
motive at the right, and 
transferred through a pit 
only 5 ft. deep. 


Scrapping steam locomotives and their mainte- 
nance facilities does not necessarily mean junking. 
Neither does it mean that the shop equipment is not 
still valuable. Most roads will find they already have 
enough machine tools of most types, although addi- 
tional equipment will probably be needed for the 
electrical repair room. Many new uses can be found 
for some of the other equipment. Tenders and tanks 
may serve in the hauling, reclaiming and storing of 
lubricating and fuel oil. In the extensive piping re- 
quired in a Diesel shop the pipe or fittings salvaged 
from water handling and treating plants will come in 
handy. Even boiler flues may prove useful. 

If, before the final steam scrapping period arrives, 
a road has completed its long-range planning and has 
provided properly located, designed and equipped 
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Very little clearance is 
available between the 
ends of a six-wheel truck 
and the walls of a 23-ft. 
pit; therefore, a mini- 
mum top length of 23% 
ft. is recommended where 
six-wheel trucks are 
handled 


Diesel shops, that road will be in an enviable posi- 
tion as far as its ability to operate its Diesels at 
maximum efficiency is concerned. Such a final result 
might easily mean the difference between financial 
success or failure on many roads in difficult 
days. 

Fortunate is any road which has sufficient space 
at the right spot to provide a Diesel shop which is 
both large enough and in the proper location. It is 
generally found that existing tracks, buildings, turn- 
tables, transfer tables and other fixed parts obstruct 
the site and its approaches. There is a natural reluc- 
tance to remove or scrap many of these interfering 
objects which seem to have many years of useful life 
remaining but nothing should be allowed to obscure 
the main plan. 
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Some important features of this main plan are: 

1—The shop should be large enough for several 
years use without needing any important additions. 

2—— When increasing demands on the servicing fa- 
cilities finally do force the enlargement of the shop, 
such additions should fit into the original plan with- 
out impairing the shop's efficiency. The first plan 
should try to envisage all necessary future expansion. 

3—All locomotive movements to and from the 
shop for progressive maintenance should as far as 
possible be under load. The high earning power as 
well as the large investment in a Diesel makes it 
imperative to eliminate all dead-heading or use of 
train crews for the mere purpose of moving a loco- 
motive to and from a shop. Since the number of Die- 
sels on any road is less than the number of steam 
locomotives required to do the same work, each loco- 
motive comprises a greater percentage of the total. 
Consequently more attention should be given to the 
problem of keeping every locomotive at work every 
possible minute. Track changes may be necessary to 
permit rapid, uninterrupted movements to and from 
the shop. 

4—The shop should be completely equipped with 
tools designed to permit every locomotive being re- 
turned to service as expeditiously as possible. 

Proper ocations having been selected, the shop 
design should be determined. No two Diesel shops 
operate under exactly the same conditions in regard 
to number and type of locomotives handled, traffic 
schedules to be maintained, classes of inspection, 
maintenance and repair work to be done as well as 
many other variable features. Consequently no two 
shops are or s'iould be exact duplicates and consider- 
able study should be given the design for each loca- 
tion. In making such studies, railroads should freely 
consult the service departments of locomotive build- 
ers as well as manufacturers who build the special- 
ized equipment required for modern Diesel shops. 
These builders and manufacturers have learned a lot 
about Diesel shop design through their close con- 
tacts with all the railroads which have built shops in 
the past few years. Any railroad planning a new shop 
should make use of their experience. 

Most modern Diesel shops contain running repair 
and inspection tracks having adjacent deck-level plat- 
forms. The working areas around the tracks have de- 
pressed floors to provide headroom for men inspect- 
ing trucks and their auxiliary parts, filling fuel tanks, 
etc. The supports for deck-level platforms in a well 
designed shop are arranged to permit free passage of 
fork, platform or lift trucks carrying brake shoes or 
ger parts which must be delivered on the lower 
evel. 

The deck-level platforms should be at the right 
height to permit easy access to locomotives. In ad- 
dition there is an area or areas where the shop floor 
is at the top of the rail. Parts of such areas are in the 
main portions of the shop, and parts are in separate 
rooms. Flush floor areas which are not used for actual 
repair work, or for storage of parts required for the 
repair work performed on that level, should be kept 
to a minimum since such excess areas constitute a 
waste of valuable space. As far as possible, parts 
rooms, cleaning rooms, etc., should be kept on the 


JUNE, 1950 


uam yY ovr var aru 


same levels as the working areas where such parts 
are used. Such a design reduces steps, stairs and 
ramps to a minimum which is desirable since such 
structural features are handicaps to the free flow of 
men and materials, take up a great deal of otherwise 
usable space and are frequently dangerous to per- 
sonnel. 

A wide range of equipment must be studied be- 
fore selecting the items to be included in a new shop. 
Some of the more important material handling ma- 
chines are overhead traveling cranes, fork trucks, 
crane trucks, platform trucks and monorail systems. 

Because of their flexibility, compactness, lightness 
and small cost, monorail systems should be given care- 
ful consideration. By means of interlocks and switches 
monorail trolleys can be routed through all parts of 
the shop where loads must be handled or diverted to 
traveling bridges to form overhead cranes. 

One or more drop tables, with associated equip- 


. ment such as properly designed tops and body sup- 


ports are a necessity in any Diesel shop. A drop table 
is by far the quickest and safest tool for changing 
wheels and trucks and can also be used for changing 
springs and draft gears. 

Crossover bridges to permit passage from track to 
track on deck-level platforms as well as on the de- 
pressed floor are very convenient and time-saving. 

In addition there is a long list of other equipment 
required for the electric repair room, filter cleaning 
room, air brake room, oil testing, handling and stor- 
age equipment, water systems, battery changing equip- 
ment, injector testing facilities and store rooms. 


By means of interlocks with switches 
hoists can be transferred between var- 
ious monorail lengths and between 
the monorail and the traveling crane 
to serve nearly every point in either 
a Diesel wheel or a car wheel shop 
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Tue “More Power to America” Special is a project 
of the General Electric Company’s Apparatus Depart- 
ment and is believed to represent the first time that 
all apparatus for producing, distributing, and utiliz- 
ing electric power has been displayed in a single series 
of related exhibits. It is also believed to be the first 
display of this magnitude which has been completely 
installed in a train. Over 2,000 products, processes 
and techniques are displayed in eight of the ten cars 
which make up the train, many of them in operating 
exhibits. 

The train was launched on a nation-wide tour by 
the General Electric Company at New York, after 
it was inspected during several days beginning on 
April 26 by invited representatives of electric utilities 
and manufacturing industries, by transportation of- 
ficials, by representatives of the armed services, and 
by municipal officials. It will visit approximately 150 
industrial centers during 1950 and 1951 where it will 
be inspected, on invitation, by parties similar to those 
who saw it at New York. It will not be open to the 
general public. 

Speaking at a press luncheon at the Hotel Biltmore 
on April 24, Henry V. Erben, vice-president and 
general manager, Apparatus Department, said that 
General Electric has put almost half a billion dollars 
in new plants and in modernization of old facilities. 
*We are spending our dollars as evidence of our 
faith in the future and through this train we hope to 
encourage others to do the same," he declared. Chester 
H. Lang, vice-president in charge of apparatus sales, 
said that the train is a deliberate commercial adven- 
ture. *We must again turn the minds of our people," 
he said, “to the creation of wealth, to the moderniza- 
tion of our industrial machine, to the building of a 
more productive America.” 

J. Stanford Smith, manager of the Apparatus De- 
partment's advertising and sales promotion division, 
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Genera 
Inaugurates 


H. V. Erben (right), vice-president 
and general manager, Apparatus De- 
partment, and J. S. Smith, manager 
of the Department's advertising and 
sales promotion divisions, operate a 
model of a huge 230-kv. impulse 
breaker in the Power Generation sec- 
tion—Transparent sections and col- 
ored lights demonstrate how 10 mil- 
lion k.v.a. can be interrupted in less 
than five-hundredths of a second. 


referred to the train as “а display kit" of General 
Electric apparatus salesmen. *To haul it around," he 
said, “we’ve turned to the only transportation agency 
in the world capable of handling such an assignment 
—the American railroads. Here are steel tracks, a 
well-established network of paths to all the customer: 
we want to reach. In passing, we note that the *More 
Power to America’ special is General Electric’s vote 
of confidence in the future of American railroads." 

The exhibits in the eight cars have been grouped 
in 11 sections. These are power generation, distribu- 
tion, and transmission; motors and control devices: 
materials handling, which includes the possibilities 
of saving through the use of Diesel locomotives for 
industrial railroading; welding; electric heating; re- 
newal parts and service shops; industrial lighting: 
components for industry; measurements; civic im- 
provements section, and national security. These sec- 
tions include exhibits of apparatus, some operating. 
as well as wall charts and other bases of visualization 
of economic possibilities. 

The train is being hauled by a 4,500-hp., two-unit 
American Locomotive-General Electric Diesel-electric 
locomotive, itself one of the exhibits. The cars were 
built by the Pullman-Standard Car Manufacturing 
Company at Worcester, Mass. They are built to Chi- 
cago, Rock Island & Pacific specifications, to which 
road they will be sold on completion of the tour. One 
car is fitted with checking and wardrobe facilities, and 
a second is furnished as an office and reception area. 


The Exhibit Cars 


The cars are of Pullman-Standard welded truss type 
construction, the body frames and underframes of 
which are of low-alloy high-strength steel, with stain- 
less-steel side and end sheathing and outside rooí 
sheets. Fiberglas insulation is applied to the sides, 
ends, and roofs. The cars were delivered without top 
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Electric Company 


10-Car Power "Display Kit" 


Left: K. R. Van Tassel, manager of the Apparatus Control Division, operating a detection unit which 
automatically follows a pattern located beneath it and reproduces through electronic signal processes 
the identical pattern at the location on the left—Right: М. M. DuChemin, assistant general manager, 
Apparatus Department, looks over a display of watt-hour meters in the Measurements section — Hun- 
dreds of different precise instruments designed to perform scores of valuable services throughout indus- 
try, aboard ships, trains, and aircraft, and in laboratories and research centers are arrayed in this section. 


floors in order that reinforcing could be applied as 
needed for the attachment of the exhibits. In arrang- 
ing these care was taken to maintain a suitable cen- 
ter of gravity of a car as a whole and attachments 
were designed for adequate shock resistance. 

The windows are Libbey-Owens-Ford Thermopane 
double-glazed sealed units with 14-in. laminated inner 
panes and l4-in. heat-resisting outside panes. Inas- 
much as the exhibits are arranged along the sides of 
the cars, the insides of the windows are given an 
opaque coating which will be removed when the ex- 
hibition tour is completed. The window sills are of 
Texolite, a new G.E. laminated plastic application. 

Mounted under each car is a Diesel-engine-driven 
a.c. power plant rated at 30 kw. which provides power 
for lighting, air conditioning, most of the train heat- 
ing, and for the numerous operating exhibits on 
board. It has sufficient clearance to allow unrestricted 
movement on any American railroad. Maintenance is 
facilitated by a hinged mounting arrangement which 
permits the power plant to be swung from its housing 
and out from beneath the car. Each plant consists of 
a four-cycle Buda Diesel engine and an alternator 
which generates 220-volt, 3-phase, 60-cycle power. 
The exciter is an ultra high-speed amplidyne genera- 
tor. Thermostatic control of the motor-driven radiator 
blower maintains the engine water temperature be- 
tween desired limits. 
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The power plants have been designed to operate in 
parallel so that the entire train is train-lined to as- 
sure maximum reliability. The alternators are espe- 
cially designed to eliminate the need for synchroniz- 
ing equipment to parallel the sets. Four additional 
engine-generator units are installed in a section of 
the baggage-dormitory car accompanying the train to 
supply additional power needed for some exhibits. 

The total weight of the Diesel-driven equipment is 
said to be less than that of the conventional axle- 
driven generator with its attendant batteries, cable, 
control and drive unit. The chief advantage is the 
elimination of the load on the locomotive produced 
by axle-driven generators. There is the supply of po- 
tential heat both in the engine jacket water and en- 
gine exhaust in addition to about 20 kw. of electric 
heat. With suitable car heating equipment a recovery 
of about 18 kw. of exhaust heat and 25 kw. of waste 
heat from the jacket water is possible, thereby making 
about 214,000 B.t.u. total heat available for heating 
a car. 

The heating equipment on all cars, except the office- 
reception car, includes Vapor zone-control floor-heat 
radiators along the sides and G.E. Calrod electric 
heaters in the ceiling. These are supplied with 18 kw. 
of electric heat which minimizes the need for the use 
of steam. It is anticipated that little, if any, steam heat 
will be required throughout the tour. 
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А workman inspects General Electric Diesel-driven 
under-car power plant on one of the exhibit cars 


PARTIAL LIST OF MATERIALS AND EQUIPMENT USED IN THE CONSTRUCTION OF 
THE CARS FOR THE GENERAL ELECTRIC "MORE POWER TO AMERICA" SPECIAL 


Truck frames ............ General Steel Castings Corp., Granite City, Ill. 
Truck springs ..... ...... American Locomotive Co., Railway Steel Spring 
Div., New York 
Wheels, axles ........... Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 


Roller bearings and boxes. (3) Fafnir-Waugh Bearings Div., Waugh Equip- 
ment Co., New York 
(3) Hyatt Bearings Div., General Motors Corp., 
Harrison, N. J. 
(4) Timken Roller Bearing Co., Canton, Ohio 
Buffer and draft gear .... Waugh Equipment Co., New York 
Couplers and uncoupling 
device ... ... .......Symington-Gould Corp. Depew, N. Y. 
Yokes ................... National Malleable & Steel Castings Co., Cleve- 
land, Ohio 


Swing hanger pins and 
bushings ..............Ex-Cell-O Corp., Detroit, Mich. 
Side bearings ........... American Steel Foundries, Chicago 
Shock absorbers ......... Houdaille-Hershey Corp., Houde Engineering 
Div., Buffalo, N. Y. 
Upper buffer eprings.....Standard Railway Equipment Mfg. Co., Наш. 
mond, Ind. 
Locking center pins ....W. H. Miner, Inc., Chicago 
Fabreeka pads at center 
plate, body side bearing, 
top equalizer coil spring, 
jourual box, center stem 
sleeves, and side stem 
wear plates; control, 
relay-, and magnet-valve 


mounting washers ..... Fabreeka Products Co., Boston, Mass. 
Spline bushings ......... Hyatt Bearings Div., General Motors Corp., 
Harrison, N. J. 
Bolster stop ............. United States Rubber Co., New York 
Air brakes; water raising 
equipment .......... e Westinghouse Air Brake Co., Wilmerding, Pa. 
Hand brakes .. +++National Brake Co., New York 
Clasp brakes . „+. American Steel Foundries, Chicago 
Brake shoes ... American Brake Shoe Co., New York 


Undercar power plant; 
transformer; switch- 
boards; cable and wire; 


. General Electric Co., Schenectady, N. Y. 
Б ..Electric Storage Battery Co., Philadelphia, Pa. 
Standby and battery-charg- 

ing receptacies ........Pyle-National Co., Chicago 
Lighting fixtures ...... .Luminator, Inc., Chicago 
Air-conditioning equip- 

ment . 
Air grills ......... 
Multi-Vent ceiling pan: 
Heat and train-line 

specialties ...... 2 .Minneapolis-Honeywell Regulator Co., Minne- 

apolis, Minn. 
Vapor Heating Corp., Chicago 

Steam connectors ........ Barco Manufacturing Co., Chicago 
Tipe covering .........-Johns-Manville, New York 
Train-line connectors ...Pyle-National Co., Chicago 
Metal-faced plywood .....Met.L-Wood Corp., Chicago 
Insulation ...............Gustin-Bacon Mfg. Co., Kansas City, Mo. 
Mirror glass ......... .. Alto Manufacturing Co., Chicago 
End door operators .. National Pneumatic Co., Rahway, N. J. 
Window units .... .. Libbey-Owens-Ford Glass Co., Tolede, Ohio 
Vestibule curtains Adams & Westlake Co., Chicago 
End door locks ..........Dayton Manufacturing Co., Dayton, Ohio 
Window а: а ............General Electric Co., Schenectady, N. Y. 
Water tanks ............ Scaife Co., Oakmont, Pa. 
Washstands; dental 

lavatories ...... .......Crane Co., Chicago 
Hoppers ........ ........Duner Co., Chicago 
Soap dispensers; 

disinfectants ........... West Disinfecting Co., Long Island City, N. Y. 
Paper holders and 

cabinets ...... ......... International Cellucotton Products Co., Chicago 

Scott Paper Co., Chester, Pa. 

Water coolers ...........General Electric Co., Schenectady, М. Y. 


.Safety Car Heating & Lighting Co., New York 
Tuttle & Baily, Inc., New Britain, Conn. 
..Pyle-National Co., Chicago 


Water filters ............ Tested Appliance Co., Chicago 
Drinking-cup dispensers ..U. S. Envelope Co., Worcester, Mass. 
Fire extinguishers .... ... Pyrene Manufacturing Co., Newark, N. J. 
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A supersensitive electronic system of controls auto- 
matically regulates the temperature and humidity in 
the combination office and reception car. Developed 
by the Minneapolis-Honeywell Regulator Company, 
the system is designed to adjust to one-tenth of one 
degree of temperature change and one-half of one per 
cent change in humidity. Changeover from heating 
to air conditioning is automatic, providing comfort- 
able temperature regardless of outside conditions. 

Electronic thermostats installed against the outside 
skin of the coach detect changes in outdoor conditions 
and make compensating adjustments inside before the 
change is felt within. Inside the car the system em- 
ploys the principle of radiant heating from side-wall 
panels, controlled by a window thermostat which ad- 
justs for the sun. This heating works in unison with 
an overhead duct system supplying warm air. A ther- 
mostat controls the heating valve on the overhead coil 
supplying sufficient heat to maintain car temperatures. 

The sensing element in the system consists of 
temperature-sensitive resistance wire, which is wound 
on an open plastic spool. The wire is treated with a 
chemical compound sensitive to moisture, and it re- 
acts to moisture change in controlling humidity. 

The electronic system is operated by a single on-off 
switch. This relieves the train personnel of any re- 
sponsibility for temperature adjustments. 

The Safety air-conditioning system includes an a.c. 
motor-driven compressor, with full-flooded evapora- 
tive type condensers. The motors operate at constant 
speed. The cooling is modulated by automatically un- 
loading the compressor cylinders in sequence, there- 
by providing 25, 50, 75 or 100 per cent of full 
capacity as is needed. 

The cars are carried on four-wheel Commonwealth 
trucks with alloy cast-steel frames and bolsters, all- 
coil springs, bolster anchors and shock absorbers. 
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Journals are 514 in. by 10 in. Side bearings are 
Drews Evertite Type F. The trucks on four cars are 
fitted with Timken roller bearings; on three cars with 
Fafnir-Waugh bearings and on three, with Hyatt. 

Air brakes are Westinghouse HSC type with elec- 
tro-pneumatic feature and speed-governor control. 
Truck clasp brakes are Simplex unit cylinder type. 
The draft gears are Waughmat. Couplers are Syming- 
ton-Gould Type H-81 tight lock, with Type H-15A 
rotary lock lifters and National Malleable & Steel 
Castings Type Y-65 yokes. 


The Locomotive 


Each of the two units of the 4,500 hp. Diesel-elec- 
tric road locomotive which hauls the train is pow- 
ered with a 16-cylinder V-type turbosupercharged 
Diesel engine rated at 2,250 hp. Generators, motors 
and control are С.Е. The increase in rating from 
2,000 to 2,250 hp. per locomotive unit has been ef- 
fected by an increase in air pressure from the super- 
charger and an increase in engine speed. Electrical 
equipment has also been revised in accordance with 
this change in rating. The axles of the six-wheel trucks 
have Timken roller bearings. 

On the locomotive units are Vapor-Clarkson steam 
generators with a combined total capacity of 3,000 lb. 
of steam per hour. The locomotive brakes are West- 
inghouse 24 RL with speed governor, electro-pneu- 
matic straight-air, and 3CDB compressor. The loco- 
motive is also equipped with dynamic brakes. There 
is a complete accoutrement of automatic train control 
and cab signal equipment so that it can operate over 
any main line in the United States. 

The locomotive weighs 315 tons. It is 129 ft. 2 in. 
long and has an overall wheel base of 99 ft. 4 in. The 
two units carry 2,400 gal. of fuel oil, 460 gal. of lu- 
bricating oil, and 3,200 gal. of water for steam heat. 
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How Railway 


Materials Are Tested 
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Section of C. & N.W. general analytical laboratory at Chicago 


à 
Cortosrry is a great incentive to investigation, a 
sure way to attract large crowds and sometimes to in- 
vite trouble. It is a typical natural characteristic of 
the American people. Scientists have sometimes 
glorified this curiosity by calling it research or re- 
search development, but it is still “why,” or “what 
is it made out of,” or “what makes it tick.” 

Research is inflicted on railway supply companies 
by railroads in the form of the railroad test depart- 
ment, usually headed by an engineer of tests. This 
comparatively small department, while necessarily 
part of a railroad, is often the referee between the 
mechanical and purchasing departments, the engi- 
neering and mechanical departments, or the legal and 
operating department. It is also the wailing wall of 
the claim department and sometimes the source of 
expert testimony required by the railroad in certain 
law suits. In addition, it is usually the liaison de- 
partment between the railroads and the various gov- 
ernment and state regulating bodies in matters per- 
taining to public health and sanitation under inter- 
state traffic regulations. 

The employees of the testing department are all 
technically trained men, many of them with a master 


+ Chief Metallurgist & Engineer of Tests, Chicago & North Western. 
* From an address presented at a Railway Supply Group luncheon held 
February 17, at the Union League Club, Chicago. 
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By R. E. Coughlant 


or doctor's degree in chemistry, metallurgy or simi- 
lar applied science. Primarily these men are all 
endowed with an inherently well developed bump of 
curiosity. This staff more or less prys into operat- 
ing, mechanical and engineering problems of the 
railroad and investigates the various characteristics 
of material from the gold plate on the brass buttons 
of a train conductor to the food and water furnished 
the traveling public. They also investigate the qual- 
ity of various liquid refreshments which can be 
obtained on a buffet or lounge car when traveling 
through certain states. Fortunately, Rule G insures 
to the dining car or commissary departments a rea- 
sonable return on samples of such material sent to 
the testing department for investigation. 


A New Problem Every Day 


From this brief summary you can visualize that 
practically every day in a testing department bring: 
a new job or a new problem. 

During the year 1949 our department conducted 
investigations as to the cause of failures of locomo- 
tive, car and engineering department material on 
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some 120 cases. These ranged from burned journals 
to broken rails, Diesel locomotive bearings, wheels, 
couplers, truck sides, etc. 

During the year the laboratory completed some 
20,000 chemical analyses of materials ranging from 
Diesel lubricating oil through the array of steel, coal, 
cement, cleaners, paint, food products, sugar and to 
cap the climax, a shipment of cigars from the Phil- 
lipine Islands which had been damaged by sea 
water before being loaded into the railroad car at 
San Francisco. We were also quite fortunate in 
identifying the bugs in several infested cars of lum- 
ber containing the still-living borers with unpro- 
nounceable names, which had lived in the wood of 
the original trees before the lumber was prepared. 
The shippers had disowned this livestock and the 
consignee had refused to accept the lumber. On our 
recommendation these small, lively, but unwelcome 
visitors, together with their relatives and their liv- 
ing accommodations, were shipped back to their na- 
tive state, freight collect, where at the last writing 
they were apparently quite happy, but still boring. 


Material Inspectors Function 


Our material inspectors passed upon 187 different 
items in varying amounts from 106,000 forgings and 
126,000 journal bearings to 42,000 cast iron wheels. 
The total number of pieces inspected amounted to 
1,680,500. in addition, some 29,000,000 gal. of Diesel 
fuel oil and 62,000 gal. of Diesel lubricating oil, to- 
gether with some 49,000,000 gal. of heavy fuel oil 
were checked at the refineries or at destination. 

With the advent of the Diesel locomotive, Magna- 
flux inspection of locomotive and car parts has been 
on a decided increase. During the year some 42,000 
parts were inspected. This inspection revealed defects 
in some 1,300 pieces of material which were re- 
moved from service and scrapped to insure against 
failure in operation. 

The monthly mileages of railroad equipment are 
piling up to new totals under advanced operating 
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Special oil-testing equipment at the C. & N.W. laboratory 


conditions and, therefore, less time is allowed for 
lay-over between departures. Higher speed of freight 
and passenger equipment is required and failures on 
the road cannot be tolerated. Two Diesel locomotives 
now perform the work of six former steam locomo- 
tives on many of the long hauls and through runs. 
The running time between terminals has been re- 
duced to, meet competition on not only other rail- 
roads, but all other forms of transportation. 

The steam locomotives still in service must be 
maintained in serviceable condition to keep up with 
its new relative, the Diesel. This necessitates ad- 
vanced methods of water treatment and operating 
control. All of this required new and better facilities 
for inspection and checking, with particular reference 
to detection and elimination of defective parts of 
equipment liable to prevent a successful performance 
of the power. + 

In the inspection of Diesel parts both the Magna- 
flux employing the dry powder, as well as the wet 
Magnaglo inspection, is used. The Magnaglo inspec- 
tion is particularly suitable for supplemental inspec- 
tion of Diesel and steam locomotive parts, such as 
axles, gears, motor shafts, cylinder heads, etc. These 
facilities are particularly adapted for examination 
and detection of thermal cracks frequently found in 
journals and minute fatigue cracks at the root of the 
teeth in traction gears of Diesel equipment. 

The dry Magnaflux magnetic-particle inspection 
units are principally used on heavy steam locomo- 
tive parts, such as rods, driving axles, crank pins, etc. 

In all of this work capable and well-trained oper- 
ators are of vital importance. This work is usually 
performed by shop mechanics thoroughly trained 
and instructed by the staff of the testing department. 
Any particularly new or unusual type of defect is a 
problem of study by the testing department to deter- 
mine the cause to attempt corrective measures. 

As many of you know, representative inspectors 
from the test department are in the manufacturing 
plants of all of the supplying companies furnishing 
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material to the railroads. It is a peculiar fact that, 
for these inspectors, many times the welcome mat is 
taken from the door on their arrival and they are 
sometimes as welcome as the proverbial polecat at 
a Sunday school picnic. 


Why Not Welcome Inspectors? 


Why this situation should prevail is more or less 
of a mystery. Апу good salesman is usually glad to 
show merchandise of quality to real or even prospec- 
tive customers. These salesmen would consider the 
customer a fit candidate for a mental institution if 
he did not at least examine the material before he 
accepted it or paid his bill. Apparently this should 
not apply in the case of some railway suppliers in- 
sofar as railroad inspection is concerned. The rail- 
road inspector's position must be one of fairness. 
He has no quota of rejections and is glad to accept 
material which meets railroad requirements. 

Keen competition may knock the price of an article 
down to such a low level that rejection of any of the 
material by the railroad inspector could mean a 
difference between profit or loss to the manufacturer. 
For this reason, it has been our experience that all 
companies who maintain their own inspection depart- 
ment independent of production or sales, are usually 
the ones with which the railroad inspection depart- 
ments have the least trouble. Where the inspection 
department of a steel company is reporting to the 
production department, a railroad inspector must be 
on his toes all the time. The sales representatives of 
the various companies may sometimes forget that the 
production department is also working on a close 
margin and, if some unusual or unlooked for com- 
plication arises resulting in trouble in the manufac- 
turing plant, immediately the railroad inspector is 
too severe or just a natural damn crab, unfit for 


Oil-testing section of the C. & N. W. laboratory 
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the job. Trouble of this nature can also interfere 
with the mill tonnage bonus, which does not add to 
the railroad inspector's popularity. It has been our 
experience with some of the companies that when a 
situation of this nature arises one of the top officials 
of the manufacturer immediately rushes to a good 
friend of theirs in the railway management request- 
ing that inspectors be instructed to give them a 
break, regardless of what happens later. 


Independent Test Department 


We have been fortunate in all cases of this nature 
inasmuch as our management has adopted a hands 
off policy, allowing us to fight our own battles. 

Fortunately occurrences like this do not happen 
very often with the supply companies with which it 
has been our privilege to deal, or with whose tech- 
nical departments it has been our pleasure to work. 
We get along pretty well, as our inspectors try to be 
diplomatic and gentlemanly, especially in manufac- 
turing plants equipped with overhead magnetic 
cranes. 

It is much easier and decidedly more pleasant to 
inspect and accept good material than to cull out that 
which is not acceptable. This is usually the case in 
plants where the inspection department is independ- 
ent of the production department, and it is usually in 
small plants where the manufacturer expects the rail- 
road inspector to do the mill or shop inspection work 
that trouble is encountered. 

Railroad testing departments are made up of 
human beings who are not mad at anybody. Un- 
less absolute fairness is practiced, a technical depart- 
ment of this nature is worthless. A real testing 
department is simply the watch-dog of material re- 
quired by the railroad to insure safe transportation 
of human life and its necessities. 
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ELECTRICAL SECTION 


Electroplating of 
Wearing Parts 


Norfolk and Western experience shows that the use of 
hard chromium plate on wearing surfaces will increase 
the service life of the parts more than 100 per cent 


Eizecrrortarine with hard chrome has expanded 
greatly in the Norfolk and Western’s Roanoke, Va., 
shops in the past year, since the plating plant was 
modernized and enlarged. Previously, chrome plat- 
ing was limited to decorative trim and protection 
against corrosion. This was done by plating nickel 
on brass material, and copper and/or nickel on steel 
material, followed by a thin coat of chrome plate. 
The highly wear-resistant hard chrome plating is a 
thick chrome plate directly on steel and is used on 
parts subject to wear, as well as for restoration of 
contours on worn parts. 

In plating with brass, silver, zinc, copper nickel 
or cadmium, both the article to be plated and the 
anodes are suspended in the solution. The anodes of 
brass, silver, or whatever type of plating required, 
are suspended on the positive electrode, and the ar- 
ticle is suspended on the negative electrode. This 


* Foreman, plating department, Roanoke Shops, Norfolk and Western. 


By T. R. Boggess* 


causes the base metal of the anode to be deposited 
on the article to be plated. In chromium plating, a 
lead anode is used as the positive electrode, and the 
article as the negative electrode. The lead anode acts 
as a conductor for the chromium in the solution, 
and the deposit is made on the article from the solu- 
tion itself. 

The most satisfactory anode material for chrome 
plating is the 7 per cent tin-93 per cent lead alloy. 
Anodes of 6 per cent antimony and 94 per cent lead 
alloy can also be used successfully. While anodes 
made of iron are sometimes used in special cases, 
such as in the case of plating the inside of 12-ft. 
lengths of steel pipe, where a smaller pipe located 
inside of the pipe is used as the anode, they are not 


Miscellaneous dining car silverware 
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Passenger car seats 
and hardware af- 
ter polishing and 
plating 


generally recommended because they dissolve rap- chrome has been successfully deposited up to .070 in. 
idly and contaminate the plating solution. 
Since chrome has a very poor “throwing power,” : 
| precaution should be ed the Мый ЫЫ of the Ree ok Hand Chromium: Plate 
1 racks to suspend the article in the solution so that the Hard chromium plate used to reduce wear and to 
ad anode will conform to the contour of the article, restore contour has been applied with very good re- 
= and will be equidistant from it. Chromium solutions sults to a number of passenger car, locomotive, and 
i operated at 131 deg. F., using 2% amp. per sq. in., machine parts, such as bearings, pistons, nozzles, 
will deposit .001 in. of chrome in 50 minutes. Hard wrist pins, crosshead guides, sealing rings, cylinder 
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| i 
Chromium plating tanks shown in the order of their use:—From right to left:—Alkali cleaner, cold water, 
acid dip, cold water, chrome solution (tank across the end of room), reclaim solution, chrome strip, hot woter 


and cold water—The chrome solution is 250 grams of chromic acid per liter and is maintained at a tempero- 


ture of 131 deg. Р. by an automatic temperature control—Motors, generators and exhaust fans for this room 
T7 are located in the room above 
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liners, hydraulic parts, valve shafts, gauges, pumps, unplated bearings showed a wear of .055 in., while | 
crank pin collars, gears, tools, etc. Оп many of the the plated bearings had only .003 in. wear. Another 

articles, only the small area subject to wear is finding was that the bushings used with the unplated 

plated. It is difficult to determine accurately the bearings required renewal, while the bushings used 

amount of saving involved from plated parts versus with the plated bearings were found to be in good 

unplated. One test of the wearing ability of hard condition. None of the bushings were plated, as it is 

chrome was made by plating the outside diameters not at present recommended that chrome should be 

of the main and side rod roller bearing cup holders used against chrome. On parts subject to wear, hard 

on one side of a locomotive, and using unplated ones chrome plating will generally increase service life 

on the other side. After six months in service, the 100 per cent or more. 


General plating room, showing tanks for alkali cleaner, cold water rinse, acid dip, cyanide copper, cold water 
rinse, hot water rinse, unichrome copper, bright nickel, cadmium, alkali cleaner, cold water, brass, silver strike 
and silver solution—A locomotive main rod, 138 in. long and weighing 834 Ib. is shown after being removed from 
the bright nickel tank 
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How the Plating is Done 


The hard chrome plating room in the Norfolk and 
Western's Roanoke shops has the tanks arranged in a 
U shape around the room. Heavy objects are moved 


Írom tank to tank by the use of an overhead one-ton: 


electric crane. Objects to be plated, after being 
cleaned in the buffing room, are first placed in a 
tank and washed in petroleum spirits—next they are 
moved to the alkali tank where they are rinsed in 
cold water—then stop-off lacquer is applied to the 
parts not to be plated, and the article placed in a 
rack. The next step in the process is the electro 
cleaner tank, followed by a cold water rinse, then 
into the acid dip tank, and another rinsing in cold 
water. After this, the article is ready for plating and 
is placed in the chromium plating tank. This steel 
tank is 144 in. long, 30 in. wide, and 40 in. deep, 
with a capacity of 740 gal. of solution. The inside 
of the tank is coated with acid resisting material 
and lined with acid resistant brick. This tank is 
completely automatic and can be operated overnight 
without attention. Two 3,000-amp., 6-volt generators 
are connected in parallel, so that either or both can 
be used at one time to furnish the current for the 
tank. This tank is equipped with an efficient arrange- 
ment of individual panels, so that five different ob- 
jects can be plated at one time, using different cur- 
rent densities without interfering with each other. 

After the object is plated, it is placed in the re- 
claim tank to remove excess chromic acid. The 
water in the reclaim tank is then used to replenish 
the water in the chrome tank when necessary, thus 
effecting a saving of chromic acid. The part is 
rinsed in a tank of hot water, and is then unracked 
and the stop-off lacquer removed. 

To relieve any strains which may have been caused 
by occluded hydrogen, it is good practice after the 
article has been unracked to immerse it in an oil 
bath, maintained at 250 to 350 deg. F., from one to 
three hours. This heat treatment may also be car- 
ried out in ovens or in boiling water. The thickness 
of the plate determines the length of treatment. 


An important part of plating is the cleaning of the 
article, which precedes the plating. Grinding film 
and grease must be removed completely. Sometimes 
these films can be removed by lightly brushing with 
some abrasive material such as fine emery, or pumice 
and water on a tampico brush or wheel. A greaseless 
buffing compound on a soft unstitched buffing wheel 
may be used also. Alkaline electro cleaner solutions 
are widely used. Cleaners of this type are usually of 
proprietary composition, and should be made up 
and operated in accordance with the supplier’s rec- 
ommendations. The 210-gal. cleaning tank in the 
chrome plating room is equipped with steel anodes 
and 6-volt direct current, controlled by a double- 
throw switch. A small deposit from the anodes is 
put on the article, then the current is reversed and 
the deposit is removed, bringing with it grease, 
grinding film, etc., leaving a perfectly clean surface. 

An electrolytic acid etching treatment can be used 
for cleaning light rust and other iron compounds 
from steel or cast iron. This is accomplished with a 
reversed 6-volt current in a chromic acid or sul- 
phuric acid solution, and leaves a slightly roughened 
surface admirably suited for electro-deposited chro- 
mium. The sulphuric acid cannot be used where the 
shape of the work or racks does not permit free 
rinsing due to drag-in of the entrapped sulphuric 
acid into the chromium solution. When operating 
with a chromic acid etch, work can be transferred 
directly from the etch to the chromium plating bath 
without intermediate rinsing, or the etching process 
can be done in the regular chromium plating solu- 
tion. When this practice is followed, close attention 
must be kept on the solution to prevent its building 
up with iron. 

In addition to the chrome plating, there are other 
tanks in the main plating room, equipped for silver, 
brass, cadmium, bright nickel, unichrome copper, 
and cyanide copper plating. 

All solutions in the plant are maintained and kept 
to standard specifications, and they are analyzed and 
filtered periodically. 


New 4,000-hp., 231-ton, 3,000-volt d.c. electric locomotive built 
by the General Electric Company for the Chilean State Railways 
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Rotating Electric Equipment 
For a Gas-Turbine Locomotive’ 


The electrical equipment required is, for the most part, the same as that 
on a Diesel-electric locomotive but differs in certain essential details 


Tue basic problem in the application of electric 
drive is that of converting the prime-mover power 
available in the form of torque at high rotative 
speed, to tractive force at the driving wheels over 
the range of locomotive operating speed. It is desired 
to make the full prime-mover power available as 
tractive force, from the minimum locomotive speed 
at which point the wheels will slip, to the maximum 
full-power speed. The latter is usually a high frac- 
tion of the maximum permissible locomotive speed 
as dictated by other considerations. At low locomo- 
tive speeds, the prime-mover power appears as high 
tractive force whereas, at high speeds, the tractive 
force decreases essentially in inverse proportion to 
the locomotive speed. The system is thus basically 
a torque converter of infinitely variable ratio within 
the rating capabilities of the equipment. 

In the design of such an electric-drive system, 
cognizance is taken of the fact that below a certain 
locomotive speed, full power application is generally 
of limited duration, such as in starting a train or 
ascending a grade. Advantage is taken of this fact 
to utilize the short-time torque overload capacity of 
electric apparatus, thus resulting in smaller, lighter 
equipment than would be required if continuous oper- 
ation in the low-speed range were provided. 


* Abstract of a paper presented at the Winter General Meeting of the 
American Institute of Electrical Engineers held in New York, January 30- 
February 3, 1950. 

f Motor Engineering Division, General Electric Company, Erie, Pa. 
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Gas-Turbine Prime Mover 


The type of gas turbine selected for this applica- 
tion is essentially a constant-speed, constant-torque 
power plant at full power and, in this sense, is com-- 
160,000 
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Fig. 1—Speed-tractive-force curve 
showing full power performance 
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Fig. 2— Traction-generator gear unit assembly 


parable to the Diesel engine. Its nominal rating is 
4,800 hp., of which 4,500 hp. is allocated for trac- 
tion, and 300 hp. for auxiliaries. This rating is stip- 
ulated at 80 deg. F. ambient and 1,500 ft. elevation. 
However, the turbine power available is a function 
of both ambient air temperature and pressure (alti- 
tude). At low temperatures and elevations, the power 
capabilities of the turbine are somewhat higher than 
at high temperatures and/or altitudes. 

Thus, the first problem encountered in this appli- 
cation was that of selecting the rating point about 
which the design of the electric propulsion equipment 
should be centered. To provide equipment suitable 
for transmitting the maximum available power-plant 
output over the entire range of locomotive speed 
would mean carrying much extra and expensive 
equipment weight on the locomotive when ambient 
conditions were such that this peak power was not 
available. Accordingly, the electric transmission was 
finally chosen to handle 4,500 hp. for traction over 
essentially the entire speed range. 


Locomotive Performance 


The full-power performance of the locomotive is 
illustrated in Fig. 1l, which shows the relationship 
of tractive force and speed. One of the curves rep- 
resents the locomotive characteristic at the nominal 
4,500-hp. rating, and the other the limiting charac- 
teristic permitted by the electric drive when more 
than nominal power is available from the power plant. 


Fig. 3—Schematic section of 
generator gear unit assembly 
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The equipment is designed for a maximum tractive 
force of 150,000 lb. This is dictated by wheel slip 
based on 30 per cent adhesion. The maximum speed, 
69 m.p.h., is determined by the limiting speed of the 
traction motors. The tractive force at the continuous 
rating of the traction motors is 77,800 lb. at 18 m.p.h. 

This performance characteristic is obtained 
through the use of eight traction motors receiving 
their power from four traction generators geared 
to the gas-turbine power-plant shaft. Each generator 
independently furnishes power to two traction mo- 
tors. From standstill to 19 m.p.h., the two traction 
motors are connected in series across the generators. 
and from 19 to 69 m.p.h., they are connected in 
parallel. At 38 m.p.h., the motor series fields are 
shunted to extend the speed range over which full 
power can be handled. 


Traction Generators 


Considerable thought was given to the arrange- 
ment and design of the traction generating equip- 
ment. Inasmuch as the full power-plant speed is 6,700 
r.p.m., gearing is necessary to reduce the speed to 
a value which can be handled by traction generators 
built within current design practice. The design was 
ultimately resolved into a single self-contained gen- 
erating unit consisting of a gear box with four over- 
hung, close-coupled generators. The gearing consists 
of a single 6,700-r.p.m., double helical pinion driving 
two low-speed gears at 1,600 r.p.m. The pinion is 
driven by a splined shaft, so designed as to be readily 
removable in the event of interchange of equipment. 
The gears and pinion are supported and aligned 
within the box by their own bearings. Forced lubri- 
cation of the gears and bearings is obtained from 
the main lube oil system which also handles the 
power-plant bearing lubrication. 

The four single-bearing generators are end-bell 
supported from the walls of the gear case. Each of 
the two low-speed gears drives two generators, one 
on each side, through steel disk-type flexible cou- 
plings. The gear bearings are designed to sustain not 
only the gear loading itself, but also the thrust and 
radial loads due to the weight and coupling of the 
generators. The overall design is such that the gen- 
erators may be mounted on the gear box on the as- 
sembly floor, and the complete assembly installed 
in the locomotive as a unit. Lineup within the loco- 
motive, between the generating unit and the power 
plant, is then a relatively simple problem. Individual 
generators may be readily removed and replaced at 
any time after complete unit installation without dis- 
turbing the lineup of any other equipment. The com- 
plete four-generator gear unit weighs 38,000 Ib. The 
generator frame has an outside diameter of 431% in. 
and an overall length from bearing cap over coupling 
of 40 in. 

Each generator is nominally rated at 1,125 hp. 
input for traction, consistent with the nominal power- 
plant rating, and in accordance with A.LE.E. stand- 
ards for this type of equipment. The generators are 
of the non-compensated type without pole face wind- 
ings. Each machine has six exciting poles and six 
commutating poles. They are conservately designed, 
based on proved practice as regards mechanical and 


JUNE, 1950 


dielectric stresses, heating and ventilation, commu- 
tation and performance limits. 

The generator volt-ampere characteristic curve is 
shown in Fig. 4. The continuous rating of the gen- 
erator is 1,125 hp., 1,600 r.p.m., 535 volts, 1,450 amp. 
This figure shows also the limiting power curve to 
which the generators may be loaded when excess 
power is available from the turbine. 

The generators are self-ventilated, each one being 


Termina! Voltage 


Load Amperes- Hundreds 


Fig. 4— Generator characteristic curve for 
a 4,500-hp. gas-turbine electric locomotive 


equipped with its own radial-discharge type fan lo- 
cated at the back of the generator as part of the steel- 
disk coupling assembly. Ventilating air is drawn from 
within the cab after it has passed through filters 
located in the side walls of the locomotive. The air 
enters the generators at the commutator end and 
then divides; part passing through the commutator 
risers and the armature core, and part passing over 
the surface of the armature and between the field 
coils. The air is discharged in chambers within the 


Fig. 5—GE-752 traction motor 
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gear box and subsequently directed vertically out 
of the roof of the locomotive. 


Comparison With Diesel-Electric 
Traction Generators 


The generators are quite similar in general design 
and appearance to conventional Diesel-driven gen- 
erators designed for locomotive application. They 
embody many features inherent in the Diesel-electric 
units, such as short end windings, short commutators, 
and class B types of insulation. These features, plus 
the single anti-friction bearing construction and end- 
bell mounting, result in a compact *pancake" design 
of relatively short length. This, in itself, is a signifi- 
cant item contributing to reduced locomotive length. 

The generator field structure is somewhat simpler 
than a Diesel-driven generator in that the conven- 
tional cranking winding is omitted. Although one of 
the generators serves as a cranking motor during 
turbine starting, separate shunt excitation is provided 
in this case. А further difference is found in the 
magnetic path design. In order to maintain good com- 
mutation at higher than normal rated horsepower, 
but within normal field and armature current limits, 
the magnetic structure is relatively heavier than that 
in the usual Diesel-driven generator. This allows for 
the simultaneous existence of large exciting and com- 
mutating fluxes associated with such high horsepower, 
without the adverse effect of saturation on commu- 
tation. 


Traction Motors 


General Electric model GE-752 traction motors are 
used. The locomotive has a total of eight motors, one 
on each axle. They have heretofore been rated at 
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Fig. 6—Speed-braking-force curve for a 
4,500-hp. gas-turbine electric locomotive 
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Fig. 7—Braking-resistor blower unit 


900 amp. continuous for application at 500 hp. with 
forced ventilation of 2,300 c.f.m. air flow. For the 
gas-turbine electric application at 562.5 hp. per 
motor, the core losses become of greater relative 
significance so that the continuous rating has been 
reduced to 875 amp. Based on 74/18 gearing with 
42-in. diameter wheels, this corresponds to a con- 
tinuous tractive force of 9,725 lb. per motor or 
77,800 Ib. total at 18 m.p.h. The motors are applied 
to transmit the full available horsepower over the 
speed range from 30-per cent adhesion at 8 m.p.h. 
to 95 per cent of full speed 66 m.p.h. 


Dynamic Braking 


Since the locomotive has been designed particularly 
for use on freight applications, dynamic braking has 
been provided. This braking may be used independ- 
ently or together with the train air brakes. The trac- 
tion-motor armatures are loaded in pairs across fixed 
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Fig. 8—Traction-motor blower unit 
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braking resistors while the separate excitation for 
the motor fields is furnished by two of the main 
generators. Braking control is obtained by varying 
the motor field excitation. The maximum braking rate 
is determined by motor armature and field heating 
as well as commutation limits. Between 19 and 58 
m.p.h., 4,100 braking rail horsepower is available. 
Below 19 m.p.h., the available horsepower falls ой 
essentially in proportion to speed, whereas above 58 
m.p.h., the braking is restricted to 2,000 hp. 

The braking resistors are force ventilated by two 
axial-flow blowers, each driven by a series motor 
which obtains its power through a permanent con- 
nection across part of the resistor. Thus, maximum 
resistor ventilation is obtained automatically at the 
maximum braking rate. 


A. C. Auxiliary System 


Entirely aside from such functions as cab heaters, 
train control, battery charging, etc., more than a 
dozen different auxiliary operations must be per 
formed, powered by electric motors. To have the 
highest degree of reliability and a minimum of main 
tenance, as many of the auxiliaries as possible are 
driven by three-phase induction motors. These in- 
clude the following: 


Function Hp. R.P.M. 
1 Fuel sump pump ....... З. ute 1,150 
1 Fuel booster pump...... So borsa 1,150 
1 Lube oil pump ........ 85:. un 1,525 
1 Coolant pump ......... C ND S 2,335 
2 Coolant radiator fans....6  each...... 1.140 
4 Amplidyne exciters ....8.5 each...... 2,340 
4 Traction motor blowers.15  each...... 4,650 


A six-pole, three-phase alternator driven through 
a flexible steel-disk coupling from a shaft extension 
on one of the main traction generators furnishes 
power for the a.c. system. Inasmuch as the power 
plant operates at variable speed, depending upon 
loading, the frequency of the system will vary be 
tween 80 and 48 cycles. The rated voltage of the 
system was chosen as 290 volts, 80 cycles so that 
normal motor flux conditions would prevail when 
checking or testing with standard 220-volt, 60-cyce 
power. 

Class B insulation is applied on all this equip- 
ment. To reduce size and weight, the designs are such 
that the temperature rises are somewhat in exces 
of those encountered in normal industrial practice. 
However, in view of limited field experience with 
this line of apparatus, the temperatures were kep! 
well below the A.I.E.E. standards for transportation 
equipment. In all cases where the motors may oper- 
ate in dirty or oily atmospheres, the totally-enclosed 
fan-cooled construction has been used. 

The motors are permanently connected across the 
alternator. One of the first steps in the procedure 
of starting the main power plant is to excite the 
alternator field. As the plant is started from rest 
and brought up to speed, each auxiliary motor, ac 
cording to its break-away torque requirements, wil 
begin turning at between 3 and 13 cycles applied 
frequency, and from then on come up in speed along 
with the main power plant. There is no modulation 
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of the alternator field. The unit is of the self-regulat- 
ing type with sufficient capacity, in case of emer- 
gency, to start the largest motor at full frequency 
and rated excitation without the voltage dropping 
to the point where other loaded motors may stall. 
The alternator is nominally rated at 150 kva., 80-per 
cent power factor, 1,600 r.p.m., 290 volts, 3-phase, 
80-cycles. 

The traction-motor blowers are perhaps the most 
unique of the a.c. auxiliary equipment, involving 
special development for this locomotive. The basic 
locomotive design is such that the traction-motor 
ventilating air must be furnished through restricted 
duct work involving high pressure drops. Blower 
requirements indicated a fan rated 5,375 c.f.m. at 
8.5 in. of water static pressure. This delivery is ob- 
tained by the use of a 1614-in. diameter, 24-blade, 
single-stage, axial-flow fan at 4,650 r.p.m. The fan, 
contravane, and 15-hp. motor are assembled as a 
self-contained unit. The motor core and windings are 
totally enclosed. Cooling is obtained from the high- 
velocity air flow passing over the outside of the 
motor frame. Rotation is about the vertical axis. 
To insure satisfactory bearing lubrication at the high 
rotational speed, metered oil lubrication features 
were utilized for both bearings. 


D. C. Auxiliary System 


The auxiliary functions which must be in operation 
prior to and during power-plant starting, before a.c. 
power is available, are handled by an entirely sep- 
arate d.c. system. Such operations as lighting, loco- 
motive and fuel heating, control and turbine crank- 
ing are in this category. This system is centered about 
a 75-volt storage battery and two identical d.c. aux- 
iliary generators. One of these is driven through a 
flexible steel-disk coupling from a shaft extension on 
one of the main generators. The other is driven by 
a Diesel engine and, normally, is on the system only 
when the main power plant is not in operation. 

The battery is a 32-cell lead-acid type having 426 
amp.-hr. capacity. It must furnish the auxiliary power 
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required during the period of power-plant cranking, 
and accordingly was chosen to have ample capacity 
to handle at least three successive starts without the 
necessity of recharging. 

The auxiliary Diesel-driven generator also fur- 
nishes power to one of the main generators operating 
as a motor. This occurs during power-plant cranking 
wherein approximately 140-kw. is developed when 
driven by a 210-hp., 2,100-r.p.m. Diesel engine. This 
cranking power is applied up to over 50 per cent 
speed until the power plant is self-sustaining by its 
own developed power. For this application, the gen- 
erator is rated at 210-hp. input, 310/180 volts, 
460/700 amp., 2,100 r.p.m. For battery-charging 
service, both the Diesel-driven generator and the 
identical turbine-driven auxiliary generator are rated 
50-kw. output, 75 volts, 667 amp., 800 to 1,600 r.p.m. 
The generators are designed to permit a conventional 
voltage regulator to operate with stability over an 
800 to 1,600-r.p.m. speed range. 

Part of the power-plant shut-down sequence in- 
volves cranking at approximately 7-per cent speed 
to equalize various power-plant temperatures. This 
is done at 75 volts, thereby enabling the Diesel-driven 
generator to charge the battery at the same time. 

One significant function operated from the d.c. 
auxiliary system is the stand-by lube oil pump. Prior 
to power-plant starting, the main lube oil is heated 
and circulated throughout the system by a pump 
driven by a 75-volt motor. This pump also serves as 
an automatic standby during locomotive operation 
in the event of failure of the a.c. motor-driven pump. 

The following is a general listing of the various 
motors and generators connected with the auxiliary 
d.c. system: 


Function Power R.P.M. 
1 Diesel-driven generator ..50 kw... 800 to 1,600 
1 Turbine-driven generator.50 kw... 800 to 1,600 


1 Stand-by lube pump motor .13 hp. . . 1,550 
1 400-cycle control m-g set.. З hp. . . 3,600 
1 Water booster pump motor 3 hp.. .1,750 


(Continued on page 345) 
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Fig. 9—Layout of apparatus for a 4,500-hp. gas-turbine electric locomotive 
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Diesel- апа Axle-Driven 
Generators in Parallel 


Rock Island installation shows that it is practicable to train-line 
Diesel-electric undercar power plants with axle-driven generators 


"Ты Chicago, Rock Island and Pacific train, “Ре- 
oria Rocket", makes two high-speed round-trips daily 
between Chicago and Peoria, Ill., a total of 644 miles 
in less than eleven hours scheduled time, including 
three to five stops on each one-way trip. In this op- 
eration, the train is standing or being turned dur- 
ing 14 hours out of each 24 hours. The cars are air- 
conditioned, and the operation does not permit of 
adequate use of standby power. 

The train consist is changed at times to suit traf- 
fic requirements, but always included in the train 
are a three-car articulated unit and an observation 
car. Each car of the three-car unit is equipped with 
a 20-kw., axle-driven generator, but under the re- 
quired operating conditions, these could not be ex- 
pected to meet the load requirements. 

Accordingly, the observation car was equipped 
with a Waukesha Enginator consisting of a Diesel 
engine coupled to a 25-kw., 64-volt d.c. generator 
assembled in a power package with the necessary 
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control apparatus. This undercar power plant sup 
plies all the power requirements for the observation 
car and, through a two-wire train line, aids in keep 
ing the batteries fully charged on the three articu- 
lated cars. Other cars which may be used on the 
train are equipped with Waukesha air conditioning 
and 714-kw. generator-driven engines using propane 
as fuel. These cars are not trainlined. 

The trainlines on the four cars consist of two 
No. 4/0 wires with overhead connectors in the ves- 
tibules which are normally connected. No special 
voltage or current control has been found necessary. 
and no changes were made in car lighting or air con- 
ditioning wiring. The voltage setting on all generator 
regulators is 76 volts. The current setting on the 
axle generator regulators is 250 amp., while that on 
the Enginator is 300 amp. 

In normal operation, the Enginator supplies jus 
enough current for the observation car. en the 
train is standing, the Enginator delivers its full cur- 


In a trial made on 
the station plat- 
form at Peoria, Ill., 
one power unit was 
removed and a" 
other applied with 
all connection: 
made in 35 min- 
utes 
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rent output of 300 amp. The excess above the re- 
quirements of the observation car flows through the 
trainline to the other three cars. 

The enginator runs continuously, except for the 
brief periods required for removing the unit and re- 
placing it with a new or overhauled unit supplied by 
the manufacturer. The car was equipped originally 
with a 600 amp.-hr. battery in two boxes. One of 
the boxes was removed to make place for the power 
plant and the capacity of the battery thus reduced 
to 300 amp.-hr. The Enginator is supported under the 
car on a roll-out mounting which facilitates easy re- 
placement. Electrical connections, fuel oil lines and 
steam-heat exchanger lines are designed for quick 


Gear Ratio 


Vs. Tractive Force 


Does changing the gear-ratio or wheel 
diameter have any effect on the speed- 
tractive-force curve of a Diesel-electric 
locomotive? 


The Diesel-Electric Is a Con- 
stant-Horsepower Locomotive 


Change of gear ratio or wheel diameter does 
not have any effect on the speed-tractive force curve 
of a Dieselelectric locomotive, except for slight 
variation in efficiency of the electrical equipment. 

Many people concerned with the proper applica- 
tion and use of Diesel-electric locomotives are con- 
fused on this question largely by their experience 
with electric motors supplied by power from a cen- 
tral station. 

The series traction motor, for any given current 
and voltage, has a definite tractive force and speed 
Íor each gear ratio and wheel diameter. 
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disconnection and reconnection. In a trial made on 
the station platform at Peoria, a power unit was re- 
moved, and a duplicate replacement unit installed in 
35 minutes. A Hyster industrial lift truck was driven 
alongside, its fork lift thrust under the Enginator 
unit, and the latter lifted from its mountings. Then it 
was only necessary to back the truck away, set down 
the load, pick up the replacement unit, roll it into 
place, and connect it. 

The four cars, three equipped with axle generators, 
and one with the Diesel-engine-driven generator have 
been operating in parallel since September 1, 1949. 
Since these cars were placed in service no important 
difficulties have been encountered. 


CONSULTING DEPARTMENT 


In the case of the Diesel-electric locomotive, the 
Diesel engine has a definite rated crankshaft output, 
which cannot be exceeded without overloading and 
stalling the engine. Because of this engine output 
limitation, the general voltage characteristic and the 
generator control purposely are arranged to main- 
tain a constant maximum output. With any increase 
in tractive force and load current, the controls auto- 
matically make a corresponding reduction in gen- 
erator voltage. Thus, the product of generator cur- 
rent and voltage remains the same at all points in 
the operating range on the locomotive curve. 

Any increase in wheel diameter or reduction in 
gear ratio on a Diesel-electric locomotive tends to 
increase speed and current. Generator control, how- 
ever, causes a corresponding decrease in generator 
voltage, maintaining constant generator output. The 
voltage decrease and current increase reduce the 
traction motor armature speed sufficiently to cancel 
the speed increase which otherwise would be ob- 
tained by the change in gear ratio or wheel size. 
Thus, the speed-tractive force curve of a Diesel- 
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electric locomotive is not changed by a change in 
gear ratio or wheel diameter. 

The question may be answered also by reference 
to the locomotive speed-tractive force formula:— 


Rail Horsepower — Pounds Tractive Force x M.P.H. 
375 


With the Diesel-electric locomotive, controls per- 
mit no increase in maximum rated horsepower. With 
constant horsepower, the formula permits one char- 
acteristic curve, and only one. Therefore, changes in 
wheel diameter or gear ratio do not alter speed- 
tractive force characteristics of a Diesel-electric loco- 
motive. 

DonaLp R. CAMPBELL 
Westinghouse Electric Corporation 


Ratios Are Chosen to Meet 
Service Conditions 


Instead of making a definite assertion to the ques- 
tion it seems far more satisfactory to show the 
characteristics of the drive of a Diesel-electric loco- 
motive and let that answer the question for itself. 

The series motor is a common medium of power 
transmission from prime mover to the rails in a 
locomotive. Both alternating and direct current 
motors are in general use throughout the world 
wherever any form of electric locomotive is operated. 

In American practice, series motors are most gen- 
erally suspended from the driven axle at one end 
and supported by a torque spring connected to the 
truck frame on the other and are equipped with a 
pinion which meshes with an axle gear on the 
driven wheels. Further refinements may include 
some form of flexible drive, but this feature is 
irrelevant to the matter under discussion. 

The speed torque curve of a series motor may be 
determined by loading the motor through a pron 
brake or a calibrated dynamometer, taking Шш. 
taneous readings of impressed voltage, amperage, 
pe and torque output. As the load is increased 
the speed decreases and conversely as the load is 
reduced, the motor speed increases. As the speed 
increases, the motor counter e.m.f. which opposes 
the impressed voltage, rises and the current is re- 
duced. Conversely as the speed is reduced, the cur- 
rent increases. By reducing the load, the speed of the 
motor is increased but the speed torque curve cannot 
be brought to zero load as the motor will reach 
destructive speeds if run at no load with normal 
voltage impressed. At each speed there is a corre- 
sponding torque. 

Torque in a motor is a constant times the product 
of field current and armature current. As the field 
current and armature current are the same in a 
series motor, this formula can be stated for a series 
motor as torque equals a constant times current 
squared. This torque characteristic of the series 
motor makes it the most practical type for traction 
service for when the motors are called upon to start 
a train from standstill, doubling the applied current 
gives the motors four times the starting torque, 
while if a shunt motor were used, doubling the 
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armature current with full shunt field would only 
furnish about 1.4 times the starting torque. After 
the train begins to move the reduced tractive force 
needed to keep it in motion is immediately trans- 
lated into speed and rapid acceleration is obtained. 

The horsepower rating of a traction motor is 
usually considered as mechanical output at the car 
axle and is less than that at the armature shaft due 
to losses in gearing, suspension bearings, etc., and 
the force exerted at the thread of the wheels on the 
locomotive axle is known as the tractive force of 
the motor and this value is usually expressed in 
pounds. Any change in gear ratio, wheel diameter 
or applied current effects the value of the tractive 
force of the motor. 

Knowing the speed-torque curve for a traction 
motor it can be translated into a speed tractive force 
curve for the locomotive by multiplying by a con- 
stant determined by the gear ratio and the diameter 
of the wheels, taking into consideration that the 
motor curve has been plotted in revolutions per 
minute and the locomotive curve in miles per hour. 

The speed tractive force for a Diesel-electric loco- 
motive may also be found by the formula, K times 
horsepower divided by miles per hour, as shown in 
the May, 1949, issue of the Railway Mechanical 
Engineer. The constant used for K is 308 and the 
tractive force value is in units of 1,000 lb. Thi: 
curve seems to apply to any gear ratio in a loco- 
motive and has its limits determined by the safe 
permissible speed of the motor armature. To arrive 
at this safe speed the calculations are as follows: 


Miles per hour X 5,280 ft. X 12 x No. 
of teeth in axle gear 
R.P.M. of Motor — 


60 min. X diameter of wheels in inches 
x 3.1416 X No. of teeth in motor pinion 
For a 40-in. wheel this formula will cancel out until Motor 
Miles per hour X teeth in axle 
gear 
Revolutions per Minute = ———————— —————————— 
.119 X teeth in pinion gear 
From locomotive specifications available to the writer the 
following motor speeds are found: 


Тор speed, Gear Motor 


Locomotives m.p.h. ratio rpm. 
Fairbanks, Morse: 
1,500 hp.—42-in. wheels ...... 65 63/15 2.183 


75 62/17 2039 
85 60/19 2232 


6.000 hp.—42-in. wheels ...... 69 70/17 224 
Electro-Motive: 

1,500 hp.—40-in. wheels ...... 55 65/12 2.503 

65 62/15 225 

71 61/16 74 


77 60/17 2283 
83 59/18 2286 
89 58/19 228 


95 57/20 75 

102 56/21 2286 

2,000 hp.—36-in. wheels ...... 117 52/25 221 
98 55/22 2282 

American Locomotive: ` , 
1,500 hp.—40-in. wheels ...... 65 74/18 2255 


15 65/18 273 

80 64/19 2,282 

This tabulation gives the highest motor speed 
found to be 2,503 r.p.m., the lowest 2,039 r.p.m., 
and the average 2,266 r.p.m. This average appear’ 


to be a satisfactory motor speed for efficient ar + 
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New Diesel-electric locomotive repair shop of the St. Louis-San Francisco at Springfield, Mo., has 
been placed in service—The picture was taken оп April 14 when the shop was nearing completion 


trouble free operation and the various locomotive 
manufacturers have apparently kept near this value 
when designing a locomotive drive for a maximum 
speed rating by suitable choice of gear ratio and 
wheel sizes. 

As long as sufficient rail clearance to the bottom 
of the gear case is maintained, further increase in 
starting tractive force of a locomotive may be ob- 
tained by providing higher gear ratio and smaller 
wheel diameters, but this will be at the expense 
of safe top speed of the motors. Other limiting 
factors of this increase in tractive force would be 
adhesion at the rails and strength of draft gear at 
locomotives and cars. 

When comparing locomotives of the same horse- 
power rating it is essential that the tractive force 
at the wheels be stated. The horsepower available 
will be the same but the pulling power translated 
into thousand-pound units will vary greatly in dif- 
ferent locomotives and this tractive force will also 
vary at different speeds. 

When comparing locomotives of different horse- 
power rating the one having the highest horsepower 
will not always be able to pull the most cars, for 
again the tractive force at the wheels must be stated 
and the top safe locomotive speed considered before 
a fair comparison can be made. It is permissible 
motor speed or perhaps voltage at one end of the 
speed-tractive force curve which limits operation, 
while at the other end it is permissible current 
values or the limits of adhesion. The change of gear 
ratio or wheel diameter does not change the speed- 
tractive force curve of a Diesel-electric locomotive 
but it does make available the full engine power 
within the limits of desired tonnage moved and 
speed maintained that its class of service demands. 


F. A. Totams 


Electric Maintainer 


Florida East Coast 
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Rotating Electrical Equipment 


(Continued from page 341) 


An additional 25-kw. is furnished for various other 
auxiliary services including heating boiler, lights, 
cab heaters, and defrosters, train control, battery 
charging and field excitation. 


Conclusions 


As is to be expected, the advent of the gas-turbine 
power plant as a prime mover, with its accompanying 
light weight and small space per unit horsepower, 
tends to focus more attention upon the rotating equip- 
ment, from the standpoint of the overall locomotive 
design. This is evidenced by its predominance in 
the locomotive as shown by the layouts of Fig. 9 
where the electric rotating equipment is silhouetted. 
This apparatus makes up approximately 25 per cent 
of the weight of the locomotive; 22 per cent of which 
is for propulsion, and 3 per cent for auxiliary drives. 
It is of interest to point out that the propulsion equip- 
ment, including gear box, main generators and trac- 
tion motors weighs approximately 22 lb. per hp. 
This compares with the value of 25 lb. per hp. for 
a typical Diesel-electric freight locomotive of com- 
parable axle loading. 

Based on tests and locomotive operation to date, 
it is felt that all functions are being performed in 
a highly satisfactory manner. Fundamental difficulties 
have yet to appear in any of this equipment, either 
performance-wise or from a general maintenance 
standpoint. This is in spite of many exceptional over- 
loads and abuses attending the various initial tests 
of a special nature which have been part of the 
performance evaluation of the power plant and 
locomotive to date. 
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EDITORIALS 


Is the Freight Car a Finished Product? 


The freight car is probably the least colorful part of 
the physical plant of a railroad. The box car, par- 
ticularly, aside from its growth in size and its cor- 
rugated ends, has not changed greatly in external ap- 
pearance for the past 50 years. But the 50-year-old 
car is a long way from being a prototype of the box 
car of today. Trucks have passed through one cycle 
of standardization and are now undergoing a second 
cycle of development to adapt them to operate safely 
at speeds up to 80 or more miles an hour and to pro- 
tect the car and its lading from damaging shocks, 
both vertical and lateral. 

Other features of present-day freight cars which 
make them the effective factors in transportation 
which they proved themselves to be during and since 
World War II are roofs which are tight and durable; 
draft gears which meet minimum specifications set up 
by the Mechanical Division; materials of construc- 
tion which permit building lighter-weight cars or the 
attainment of longer life or both; wheels, both chilled- 
iron and steel, which have been progressing in 
strength and reliability for many years; truck frames 
and bolsters, the design of which has been refined 
and balanced in the interest of reliability; and the 
standardization of couplers, thus eliminating the for- 
mer impossibly complex variety of spare parts which 
each railroad had to carry to protect the large num- 
ber of coupler designs at one time in service. 

One of the greatest improvements, which was at- 
tained in time to influence the safety of freight-train 
operation during World War II, was the completion 
of the transition from cars of inadequately reinforced 
wood construction to steel cars designed to uniform 
strength specifications. The variations in the ability 
of cars to resist shocks during this transition period, 
which included World War I, were the cause of many 
wrecks, with destruction of cars and contents and dis- 
ruption of the regularity of service. 

These features of freight cars as they are today 
represent a kind of engineering research and develop- 
ment which is of a quality equal to that represented 
in the motive power developments of the same period. 
They are cited as a reminder of the tremendous ad- 
vance in reliability of freight-train operation, cer- 
tainty of deliveries and reductions in maintenance 
which they have brought about during the past 50 
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years. The economic effect of some of them is by nv 
means yet complete; only as they are actually incor- 
porated in all cars in service for which they are 
suitable will complete benefits be realized. 

Some of these developments which are now going 
into service, but the influence of which is not yet 
predominant, are trucks for high-speed service, the 
cushion underframe, eight-foot doors to facilitate 
loading and unloading box cars with power trucks, 
better steel floors in gondolas and box cars, in the 
latter of which the currently used wood floors ar 
proving of inadequate strength, the load-compensat- 
ing brake which is now either in service on or on 
order for several hundred cars, and higher-strength 
of lighter-weight materials of construction. 

A review of improvements and refinements such a 
have been made in freight cars during the last 5i 
years tends to raise the question as to whether de- 
velopments have not reached the end of their course. 
It takes more imagination than the casual observer 
is likely to possess to deduce from such a past a fu- 
ture equally prolific in further developments and im- 
provements which will make freight cars even more 
effective instruments of freight transportation than 
they have been in the past. Such a deduction, how- 
ever, is likely to be more nearly the truth than the 
inference that nearly everything has been done and 
there is little hope for further developments in the 
future. Already a few of the possibilities are being 
suggested by the shape of developments now in proc 
ess. Among these is the tightlock coupler for freight 
cars, the reduced slack in which promises an im 
provement in the ride of the car, and further devel- 
opment of the rubber draft gear for freight equipment. 

The need has been the father of the ideas for the 
improvements which have been made in the pas. 
The need for the future is for freight cars which are 
adapted primarily to meet the convenience of the 
shipper. This implies cars which will reduce to 4 
minimum the amount of packaging expense to which 
he is subjected, cars which are convenient to load an4 
unload and cars which reduce the amount of Ins 
and damage for which the railroads will have te 
pay. These will determine the direction which changes 
will take in the future, as, indeed, they have alread 
begun to take. 
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А & С Car Inspection 
Produces Results 


There is nothing more essential to safe and efficient 
rail transportation than effective car inspection by 
competent car men who are well acquainted with all 
important details of their job and fully appreciate its 
importance. Probably little that is new can be said 
about A.A.R. freight-car standards and interchange 
rules, but the methods of interesting car-department 
personnel in these rules and giving both new and 
older men a more thorough understanding of rule 
application are always subject to experiment and 
sometimes major improvement. 

An example is afforded by the А & C freight-car 
inspection system, not originated but now in use for 
over a year on the Gulf, Mobile & Ohio with quite 
satisfactory results. Speaking about train delays on 
this road due to hot boxes and mechanical defects, 
C. E. Lanham, superintendent of transportation, re- 
cently said: "The A & C inspection has materially 
improved this situation and we hope to do even bet- 
ter as time goes on. We are still working to reduce 
hot boxes, and have started a program to install 
waste retainers on all cars, which should further im- 
prove this condition." 

Similarly C. M. House, general superintendent of 
motive power and car equipment comments, “The 
idea of this type of inspection (A & C) is to find 
defects on cars when empty and have the cars con- 
ditioned properly before being loaded. This method, 
while not fool-proof, has helped us to reduce car 
failures considerably.” The typically conservative 
statements of these two officers are worth more than 
passing note. 

Without attempting to describe the A & C car in- 
spection system in detail, briefly it covers, in cir- 
cular form, instructions for the inspection and repair 
of all freight cars at interchange points, shop tracks 
and transportation yards, as required by A.A.R. rules 
and I.C.C. Federal Safety Appliance laws. The A 
inspection is rigid and designed to detect all defects 
that can be found without dissecting the car. Any 
defects discovered are repaired before the car is again 
offered for loading, or if not feasible to make repairs 
locally, the necessary bad-order card is applied, de- 
pendent on whether the car is loaded or empty, and 
the car moved with suitable precautions to some 
shop point where repairs can be made. 

The C inspection is intermediate and requires re- 
pairs or application of a bad-order card to any car 
found with defects or conditions which have devel- 
oped in transit and made the car unsafe to operate. 
This inspection also covers examination of open-top 
cars to detect and correct shifted lading and make 
sure that published clearance dimensions are not 
exceeded. 

Copies of the G. M. & O. bad order cards, certifica- 
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tion card for commodity loading, report of improper 
repairs and car inspectors, original record are made 
a part of the circular mentioned which is printed on 
white paper, letter-head size, in large easily readable 
type. The inclusion of all general instructions re- 
garding car inspectors' duties in a single circular suf- 
ficiently concise to be readily grasped and, in fact, 
almost committed to memory is a distinct achieve- 
ment. It concentrates attention on fundamental points 
and is a great asset in the educational program which 
must be conducted on every railroad before desired 
results are secured in the way of improved freight- 
car inspection and maintenance practices. 


Utilization 
Isn't Everything 


An objection that has been raised against the adop- 
tion of the transit method for laying out steam loco- 
motives has been that the instrument would be used 
such a small percentage of the time that its purchase 
could not be economically justified. In today's typ- 
ical steam shop it may be used considerably less than 
a quarter of the time, and the fraction of the time 
that it will be used in the future is almost certain to 
decline with the reduction in the use of steam power. 

Despite these drawbacks the transit method still 
shows promise of being one of the biggest, if not the 
biggest, sources of saving money in the maintenance 
of steam power. The instrument itself is cheap—one 
suitable for the layout of a steam locomotive should 
not cost over about 500 dollars. When a “tool” costs 
so little but can still make the drastic improvements 
in the wear of parts that the transit has shown itself 
capable of doing, it does not have to be used con- 
tinuously, or nearly continuously, to have its pur- 
chase justified as would a machine costing upwards 
of five or ten thousand dollars. 

Roads that are skeptical about the value of the 
transit in increasing mileage between repairs and 
reducing the maintenance cost can easily give the 
transit a trial without cost by the simple expedient 
of borrowing one from the engineering department. 
With a reasonable study of the procedures involved, 
care in doing the work and a mechanic of average 
competence on the job, it is almost inconceivable 
that an improvement in operation and a reduction in 
maintenance would not result from the trial. Even if 
the trial were a failure, which is highly improbable, 
no loss would be incurred. If it were a success, which 
is anything but improbable, a new and substantial 
means of reducing maintenance expense will have 
been found. 

Where a road realizes the advantages of the transit 
method but hesitates to borrow or purchase an in- 
strument because of a combination of both objec- 
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tions, it may be well to reflect on just how small the 
cost of a transit is compared to the money spent to 
maintain a locomotive between even one set of suc- 
cessive class repairs. If the transit aligns the loco- 
motive only enough better to save one cent per mile 
in maintenance—a ridiculously low assumption in 
view of the results attained where the transit has been 
adopted—it will have paid for itself by the time the 
first locomotive on which it was used has run 50,000 
miles. Future savings on this locomotive, as well as 
en any others laid out by the transit, will be clear 
profit, as will be the improvement in operation and 
the increase in availability. 


How Long 
Should Coils Live? 


Are traction motor armature coils subject to failure 
from fatigue? А good tight coil does not move radi- 
ally or tangentially. Due to temperature changes it 
does have a small movement along the slot, but as 
compared with some mechanical part which is de- 
flected constantly while in service, the coil is not sub- 
ject to much stress or deflection. 

Coils are now made of oxygen-free, high conduc- 
tivity copper which has seven times the fatigue life 
of ordinary copper. Present-day insulation has ex- 
cellent mechanical strength and it may be replaced 
and restored in quality by impregnating and baking 
or dipping and baking. 

But the nose-suspended traction motors of Diesel- 
electric locomotives take a terrific beating. They are 
subject to shock, vibration, the effects of water and 
oil and abrasion from particles of ballast, dirt and 
sand. The relative effects of these several factors have 
not been determined and the lack of such knowledge 
is indicated by performance records. 

Under some service and maintenance conditions, 
motors run up as much as 1,500,000 miles between 
rewindings. In other cases, they seem never able to 
go more than 300,000 miles. Such variations and 
uncertainty leave much to be desired. 

Locomotive axles are changed out on an arbitrary 
mileage basis to avoid breakage of axles in service. 
Magnetic testing also serves to anticipate failure. 
More recently the Reflectoscope has come in to de- 
tect and locate progressive fractures before they be- 
come dangerous. Not only does this anticipate fail- 
ure, but it allows axles to remain in service which 
otherwise would have been disposed of arbitrarily. 

Were it possible to perform equivalent tests on 
armature coils, failure could be anticipated. This 
would be highly desirable, but under the present state 
of the art—should we have said science—it is more 
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important to discover the reasons for the difference 
between 300,000- and 1,500,000-mile life. 

There is some feeling of uneasiness among main- 
tainers as to where Diesel maintenance costs may go. 
but the facts indicate that considerable improvements 
with corresponding reductions of costs are still pos- 


sible. 


NEW BOOKS 


QUESTIONS AND ANSWERS ON 24-RL Brake EQuir- 
MENT. Published by the Air Brake Association, 
Railway Exchange building, Chicago. 98 pages: 
paper bound, Price $2.50. 


This book describes the design and the functioning 
of the parts that make up this modern passenger and 
freight locomotive brake equipment by the use of a 
series of questions and answers. Approximately one- 
half of the book deals with descriptive material on 
the air supply system, the brake and feed valves. 
Rotair valves, control and relay valves. Twenty pages 
of questions and answers cover the various function: 
of the brake operation and the related charts, in- 
cluded in the book, show the equipment in the service 
and emergency positions. The remainder of the book 
describes the operation of the electro-pneumatic 
brake, overspeed protection, suppression feature. 
automatic train control, cab signal operation, dy- 
namic interlock control, the functioning of the prin- 
cipal pipes and includes a series of questions and 
answers on procedure’ when pipes are broken. 


HEATING, VENTILATING AND AIR CONDITIONING GUIDE. 
1950 Edition. Published by the American Society 
of Heating and Ventilating Engineers, 51 Madison 
ave., New York. 1422 pages; Fabrikoid binding. 
Price $7.50. 


This is the 28th Edition of the Guide for 1950, in 
which there has been added 44 pages of new text 
material in the technical data section. A rearrange- 
ment of the 50 chapters has been effected in this 
edition by which the text has been grouped under 
seven general section headings. While all chapters 
have been revised major changes have been made in 
23 of the 50 chapters. The material which deals with 
air conditioning systems used in the transportation 
industry has been placed under a single heading and 
this, like other text chapters, includes a bibliography 
of the related data on the subject of railway passenger 
car air conditioning. The Guide is an invaluable ref- 
erence for those who are concerned with the prob- 
lems of air conditioning and heating, whether in 
rolling stock or buildings. 
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CAR INSPECTION AND REPAIR 


Loading Axles on 
Magnaflux Machine 


An axle loader which transfers axles from a bur- 
nishing machine directly to а Magnaflux machine 
has been developed at the Despatch Shops, Inc., East 
Rochester, New York. The storage rack on the 
loader is set at a slight downward incline from the 
former to the latter machine. The axles are placed 
upon the loader from the burnishing machine with 
a sling and roll by gravity to the end near the Magna- 
flux machine. 

The axle nearest the Magnaflux machine comes to 
rest against stops at the end of the rack which place 


The loader lifts the axle, moves it horizon- 
tally until it is directly over the rollers, and 
then lowers it on the rollers for Magnafluxing 


A group of axles on the inclined storage rack 
ready for loading — The axle against the stops 
is directly over the lifting sling of the loader 
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it directly over a lifting mechanism. The lifter is 
operated by two pairs of foot pedals. One pedal of 
the first pair controls a cylinder 3 in. by 315 in. to 
raise the axle. The first pedal of the second pair 
actuates а double-acting cylinder 3 in. by 20 in. to 
move the axle directly over the rollers of the Magna- 
flux machine. Depressing the second pedal of the 
first pair exhausts the air from the vertical cylinder 
and lowers the axle on the rollers. The lowering rate 
for the axle is governed by an adjustable choke in- 
corporated in the exhaust line of the cylinder. After 
the axle has been placed on the machine, the loader 
is returned to its original position by depressing the 
second foot pedal of the second pair, causing the 
horizontal double-acting cylinder to return the lift- 
ing mechanism to its original position. 

The sling that lifts the axle is a channel section 
5 in. by 2 in. by 3 ft. This is held parallel to the 
center line of the Magnaflux machine by two guide 
bars 34 in. in diameter vertically mounted on the 
inside edges of the inclined storage rack. Grooved 
wheels ride on these bars as the axle is raised and 
lowered. Horizontal movement of the loader is on 
two pairs of four rollers each, two on top and two 
on the bottom to eliminate tipping. 


Santa Fe Tests 
Causes of Hot Boxes 


Tests were recently conducted by the Atchison, 
Topeka & Santa Fe to determine the value of pack- 
ing retainers in preventing hot boxes by eliminating 
waste grabs. High-speed motion pictures were taken 
of journal boxes both with and without packing re- 
tainers, at the instant of impact during switching 
operations, and still pictures were taken of boxes 
after a road movement that involved no switching. 

The motion pictures showed the extent of the 
1novement and dislocation of the journal and bearing 
with respect to the journal box. This dislocation in- 
creased substantially the tendency for the waste to 
rise on the journal and to wedge between the journal 
and the bearing, thus constituting a waste grab. 
Where the boxes were equipped with waste retain- 
ers, this tendency was greatly reduced in both road 
and switching service. 

Two different makes of packing retainers were 
tested for ability to hold the waste in place during 
switching impacts. The results with boxes so equipped 
were compared with those obtained from other jour- 
nal boxes on the same side of the truck but which 
had no waste retainer. Photographs of journal boxes 
on cars in regular revenue freight service showed 
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(1) High-speed motion picture of a journal box 
equipped with packing retainer taken ot the 
instant of a switching impact at 10.7 m.p.h. The 
axle and bearing are seen to be displaced, and 
the waste has risen slightly but not sufficiently 
to approach the journal bearing 


(2) A journal box equipped with packing retainer 
taken at the instant of a switching impact at 
11.5 m.p.h. Again the journal and bearing are 
displaced, and the waste has risen, but not 
enough to cause a waste grab 


j) The other box on the same side of the truck 
as the box in (2). This was taken after several 
impacts varying from 7 to 11.5 m.p.h. and shows 
how the packing is disarranged without a retainer 


(4) Picture taken at the instant of impact at 
7.7 m.p.h. of a non-retainer-equipped journal 
box. This was the third impact since packing 
(first two were 8.7 and 10.7 m.p.h.) and shows 
the waste touching the journal bearing 


Photographs (5), (6) and (7) are of different 
cars in a westbound train going west over a hump 
at Argentine, Kan. These illustrate the condition 
of the packing as received after a 450-mile run 
in regular freight service with no switching in- 
volved since packing. The waste in each case 
has climbed on the rising side of the journal 


Photographs (8) and (9) illustrate typical boxes 
in an eastbound freight going west over the hump. 
These boxes were serviced 215 miles away and 
had undergone no switching. The waste is under 
the brass in both cases, indicating that road 
impacts are as severe as switching impacts 


that the impacts during normal road movement were 
comparable in severity to switching impacts. 

Figs. 1-4 show the effects of switching impacts 
on journal packing with and without retainers, which 
tests were made at speeds in excess of regular switch- 
ing speeds to bring out the full effects of impacts. 
Figs. 5-9 illustrate the extent to which the packing 
climbs on the rising side of the journal during road 
freight movements. In these five illustrations the 
train had been completely serviced either 215 miles 
or 450 miles before the picture was taken and had 
not been switched from the time of servicing at the 
beginning of the trip to the time the picture was taken 
at the destination. 


Compact Bench 
To Clean AB Cylinders 


An exceptionally compact layout for cleaning AB 
cylinder assemblies and reconditioning all parts is 
in use at the Beech Grove, Ind. car shops of the New 
York Central. The arrangement not only saves shop 
space and unnecessary steps during the overhaul but 
it is equipped with numerous fittings and attachments 
to increase the efficiency of the cleaning and recondi- 
tioning of every part of a cylinder assembly. All the 
work done in reconditioning the assembly is done at 
the layout with the exception of cleaning the inside 
of the cylinder. 
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The pistons are taken from the storage space ad- 
jacent to the left leg of the U-shaped layout and the 
flange of the non-pressure head placed over an open- 
ing in the bench with the top restrained from up- 
ward movement by two slides on the top of the bench. 
The release spring is compressed by an air cylinder 
mounted to the lower part of the bench, and the hol- 
low rod collar and its holding screws are removed. 
The piston is disassembled and small parts, such as 
cap screws and washers, the piston collar, the retain- 
ing plate, brass retaining rings, and the swab retainer 
ring are placed in a small wire basket about 5 in. by 


чә 3 " 
^ Feud 


ЗА 
З 


188) ez 


И? 5 TES " = 
| Е. 


The cleaning bench for AB cylinders, showing 
some of the devices which facilitate the cleaning 
and reconditioning of the individual parts 


The cleaning bench with the various parts of the 
AB cylinder assembly in place on the various holding 
devices on which the parts are reconditioned 
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5 in. by 2 in.; the old swab is scrapped. The small 
basket with its parts is placed in a slot along one side 
of the main cleaning vat for the small parts to soak. 

The piston is placed in a sleeve to hold it while 
removing the packing cup and the swab retainer ring, 
after which the excess grease is scraped from the pis- 
ton. The tray into which the excess grease is scraped 
swings in a horizontal plane. It is mounted below the 
bench but is connected to a 6-in. handle by a shaft 
which extends through the bench. In this way the 
grease tray, which is 18 in. by 18 in. by 12 in. deep, 
can be swung into position for grease disposal or out 
of the way while other work is to be done. The piston 
is then placed in the main cleaning vat, 24 in. by 18 
in. by 10 in., and, after the head has been cleaned in 
the solution, the bottom of the non-pressure head 
flange is buffed with a soft wire brush driven by an 
electric motor through a belt and flexible cable. 
Upon completion of the buffing, the non-pressure 
head is set under sliding clamps, which are located 
opposite the dis-assembly clamps, and the head left 
here until ready for re-assembly. 

The excess grease is scraped off the packing cup 
into the swinging tray, and the packing cup cleaned 
in the large tray and stored on a wire rack until 
ready for re-use. The piston swab retainer ring is 
placed on a movable device on the top of the table 
to remove the swab, expander and retaining ring, 
which are scrapped, and to remove heavy grease from 
the grooves of the ring. The old felt is replaced, and 
the ring and a new felt are put in an oil bath directly 
across from the cleaning vat. This oil bath is a slid- 
ing drawer 15 in. wide, 6 in. deep and 12 in. high 
with a partition running down the center. The rear 
compartment of the bath holds the felt seal and the 
ring; the front, small parts for oil soaking. 

The release spring is cleaned in the main vat and 
set on two circular rests about 20 in. apart until 
ready for assembly. The piston and rod are placed in 
a small lathe driven by an air motor, and the sleeve 
is smoothed off with emery cloth. The cleaned assem- 
bly is placed in a length of tubing welded to an 
opening in the bench near the assembly position. The 
tubing extends about 2 in. above the top of the bench 
and 10 in. below. It holds the pressure head and 
sleeve for application of the retaining ring and the 
packing cup. 

The strainer screen is applied to the non-pressure 
head, and the non-pressure head is slipped on to an 
extension of the sleeve and the assemblage placed 
with the non-pressure head under sliding clamps for 
assembly. The release spring is compressed by an air 
cylinder for application of the felt seal ring and spring 
seat, and the hollow rod collar and screws. After the 
screws had been tightened with a brace the air is re- 
leased and the job of reconditioning is complete. 


Converted Mortise Machine 


А mortising machine for which there was no further 
use at the New York Central Beech Grove, Ind. car 
shop has been converted into a grinder with a travel- 
ing work table. The work piece is moved back and 
forth under the grinding wheel by a hand feed wheel. 
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The feed on the grinding machine converted from a 
mortising machine permits the operator to apply suf- 
ficient pressure to the grinding wheel to take адуап- 
tage of the full capacity of the 3-hp. driving motor 


А second feed wheel moves the wheel in and ou 
over the work piece; a third applies the wheel pres 
sure to the work. In this way sufficient pressure can 
be applied to the wheel to make use of the full horse- 
power of the electric motor which drives the wheel. 

Parts on which the converted grinder is used in 
clude brake levers, brake lever hangers, pedestal tie 
bars and journal box pedestal faces after the latter 
have been reclaimed by brazing. 

The machine was converted by removing the exist- 
ing belt-driven vertical feed and applying a hand 
feed. The horizontal table feed was left as on the 
original mortise machine. The grinding wheel in- 
stalled is 2 in. by 5 in. and is belt-driven from a 
3-hp. electric motor. The grinding wheel runs at 
5400 r.p.m. and is hand fed for vertical and trans 
verse movement. Other adjustments are made bs 
movement of the table. 

The grinding machine has an ove:all table length 
of 12 ft. and a total table travel of 12 ft. The table 
rides on two pairs of 10-in. wheels at each side of 
the grinder and on two intermediate pairs of 41. 
wheels in front of the grinding whe:l. 


Squeezing Rivets in Car Doors 


With an arrangement in use at the Јоппеаш, Ohio. 
shops of the Nickel Plate, one man h vats, applies and 
drives rivets in steel box or autom bile car doors 
grab irons, metal side ladders ап miscellaneous 
small parts. The device consists о a permanently 
mounted pneumatic squeeze riveter, ; n oil heater and 
a jib crane with a hand chain hoi t. The sque 
riveter is powered by an AB brake cylinder 10 i 
by 12 in. and develops, through a le ‘erage system. 
pressure of 16 tons, giving ita capac’ y to drive rive 
up to 34-in. diameter. 

The part or parts on which the 'ivets are to * 
squeeze-driven are fitted and reame elsewhere, an 
delivered to the riveter with a few — olts to hold t 
components for inserting and dr. ing the rives 
The rivets are heated to a cherr: red in the ol 
heater adjacent to the riveter; uj to six can * 
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applied at one time for driving without excessive 
cooling. To allow fine adjustment, the chain hoist 
is hand operated for supporting, adjusting and align- 
ing the piece of equipment being riveted. 

Adjustment for different thicknesses of parts to 
be riveted is made by changing the gap between the 
squeezing heads. This is done by mounting the rivet 
set on a threaded shaft which is operated by a hand 
wheel for raising the set up or down to open or 
close the gap. The rivet sets are adjustable for rivets 
from 3$ in. to 34 in., with the different sets secured 
with keys to the piston rod extension and to the 
threaded shaft. 

The jib crane on which the hand chain hoist is 


Arrangement for one man to heat, apply 
and drive rivets with a squeeze riveter 


mounted is an I-beam section made from welding 
two 5-in. channels together. The crane has a radius 
of 10 ft. and swings in a full 360-deg. arc. The 
hand chain hoist is suspended from the boom by a 
four-wheel trolley. 

Operation of the riveter is by foot pedals. De- 
pressing a pedal applies the air pressure to drive the 
rivet; releasing the pedal releases the air and allows 
the piston to be returned to starting position through 
a spring. А stop is incorporated in the leverage be- 
tween the air piston and the rivet head die to pre- 
vent over-travel, 


Passenger Car 
Spring Depressor 


Spring plank hanger bars and spring plank hanger 

arings are removed from or applied to passenger 
car trucks equipped with helical bolster springs by 
means of a spring depressor developed at the New 
York Central Beech Grove Ind. car shops. The de- 
pressor is powered by a 50-ton jack and can be used 
on most any car truck with coil bolster springs. 

To disassemble the truck the brake rigging is re- 
moved and the jack and bridge placed across the top 
of the truck frame. The crosshead with the tension 
rods is picked up with the crane and set on top of 
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Compressing a set of helical bolster 
springs with the spring depressor 


the jack with the tension rods extending through the 
cored openings in the truck bolster and the spring 
plank. The bottom seats of the depressor are applied 
below the bolster and secured at the bottom Pp the 
tension rods with steel keys, which are applied 
through slots in the bottom of the tension rods. 

The springs are compressed by raising the shaft of 
the jack by an air motor, which drives the jack 
through a worm gear attachment. Raising the shaft 
of the jack lifts the tension rods and the bottom 
seats attached to the rods, thereby compressing the 
springs, as the base of the jack is held in a fixed posi- 
tion on the bridge which lies across the tops of the 
side frames. 

After the springs are compressed, the spring plank 
hanger bars are removed and the springs released 
from compression by reversing the air motor. When 
the truck is to be reassembled, procedure is reversed. 


The depressor for car trucks equipped with coil bolster 
springs, showing the vertical tension rods, the seats on 
the bottom of the tension rods which fit under the bol- 
ster, the jack and the bridge which fits across the top of 
the truck frame 
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QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source from which authoritative answer can be secured. 


Diesel-Electric Locomotives 


STEAM GENERATORS” 

Q.—What would happen to the output of a boiler 
if a leak would occur in the suction line from the 
water tank to the treatment tank? 

A.—The Vapor generator depends on a tight water 
suction line. If the water suction line has a leak, the 
water pump will not give full delivery, and the out- 
put of the boiler will be cut down in direct relation 
to the amount of water that is being lost through the 
suction leak. With an above-deck tank you will have 
some water splashing around on the floor and it won’t 
bother the steam generator a whole lot, but if it’s a 
below-deck tank you’re in for trouble and you might 
even run to the point where the generator will shut 
down because of a superheated steam condition. The 
extent of actual loss would depend on the water vol- 
ume loss which has taken place because of the air 


leak. 


Q.—Will piping the by-pass water from the water 
by-pass regulator into the water-return line instead of 
into the suction side of the pump eliminate the blow- 
ing off of the treatment tank cover? 

A.—That’s a controversial subject. You can’t have 
two states of physical condition taking place in one 
vessel and that is the condition that will take place if 
you were using a water pump to pump water into a 
line and return all or part of that water back into 
the suction side of the pump. 

With the water pump working putting some of the 
water into the boiler coils and by-passing some of it 
into the suction side of the pump you have, on the 
suction side, a different pressure than on the pressure 
side. And you also have atmospheric pressure work- 
ing on the top of the water storage tank. You have 
a suction on the inside of the tank and the atmos- 
pheric pressure plus the fastening of the tank cover 
on the outside of the tank so that the tank cover 

* These questions and answers. were submitted following a talk at the 


December meeting of the Chicago Railroad Diesel Club by M. Sudheimer 
of Electro-Motive. 
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won't come off by itself. Where the cover has come 
off, we have traced it to defective check valves. Thi: 
condition takes place when the boiler shuts down, or 
cycles off. When the boiler check valve leaks. the 
steam pressure on the water in the coils of the boiler 
works back through the various controls and through 
the valves of the water pump into the treatmen 
chamber. It requires about 40-lb. pressure to blow 
the top of the treatment tank off. With that backup 
of pressure the top of the treatment tank comes of. 
the pressure is relieved and usually by the time tht 
anybody gets to the point where the trouble has ос 
curred, all the steam pressure has gone off the gen- 
erator, so the logical thing to believe would be that 
the water pump itself has created a state whereh 
you have a suction and a pressure combined іп on 
vessel. Vapor advocates removing the return water 
line from the suction side of the pump and putting i! 
back into the water storage tank direct or into thr 
water return line leading to the water storage tank. 


Q.—What is the matter with DRK апа the ОК 
refractories that appear hard on original application 
but are chalky and break easily at the first inspection! 

À.— Some run for years, and some run for a few 
weeks. The refractory is subject to intense heat. One 
cause of a refractory failure is impr« per oil spray. 
that is, the spray breaking up the fiel. If fuel i 
sprayed in a particular section of he refractor 
where it’s not all burned, the fuel v hich is pene 
trating the refractory goes through he pores ani 
finally you get some surface combusti n, but mosth 
vapor is formed under pressure in the :revices which 
causes the refractory to have a crumb y appearance 
Sometimes somebody gets some fire | rick clay and 
spreads it over the top and that fireb ick clay take 
on a checked appearance for which th : refractory i 
blamed. Sometimes that firebrick cla · has а reac 
tion that lowers the melting or fusi: g rate of th 
refractory: and that causes refractory reakdowns. 


JUNE, 1950 


a y wvv у л ай 


Q.—How many cars can be safely heated in ex- 
tremely cold weather by one 3,000-lb. generator? 

A.—Under ordinary conditions, 10 cars down to 
five below zero in ordinary weather. 

Q.—What causes hot domes? 

A.—The heat, instead of going down and then out 
through the stack, gets up in the primary combustion 
chamber. Some models do not have radiant baffles. 
Primarily, the cause of hot domes is due to either a 
‘dirty blower fan; too much fuel for the amount of 
combustion air available; the nozzle being in an im- 
proper position; loose blower belts; coil flues full of 
carbon which hasn't been cleaned out in some time; 
or a damper sticking on low fire. 


Q.—In case of a spark failure would you recom- 
mend lighting a fire with a fusee? If so, what pro- 
cedure would be used? 


A.—I have on occasion taken a piece of rag, 
dipped it in some fuel oil, shut the generator down, 
taken the peepsight glass off, ignited the rag, dropped 
it down in the bottom and started the generator go- 
ing; and I regulated the generator manually so it 
would continue to fire and if it exceeded the set 
pressure it would go on up and pop the safety valves 
and keep on running until we got into a place where 
we could correct the cause of the trouble. Do not use 
a fuse because you may jam the nozzle off to one 
side getting it in or bend the spark plugs. 


Steam Locomotive Boilers 


Which Way Is Best? 


Q.—Our tube and flue setting practice is to roll in 
the tubes with straight roller expander, flare and bead 
the tubes, then weld between the bead and the flue 
sheet. We have been informed that some roads bevel 
the edge of the tube hole in the sheet, flare the tube 
into the bevel and weld. Would this method be any 
improvement over our present practice? —V .L.W. 

A.—Beveling the edge of the tube hole and flaring 
the tube into the bevel might seem to be advanta- 
geous from the viewpoint of holding the tube. The 
disadvantage would be due to the reduction in the 
thickness of the tube sheet at the point where the 
tubes are worked, also the bevel edge would reduce 
the cross-sectional area of the metal through the 
budges, resulting in cracked budges. Of the two 
methods present practice is the most satisfactory. 


Repairs to Welded Boiler 


.—lIn the January Issue of Railway Mechanical 
and Electrical Engineer you state that welding is not 
permitted to repair a crack in the outside throat sheet 
of a locomotive boiler, also that welding is not per- 
mitted on any part of a locomotive boiler where the 
strain to which the structure is subjected is not carried 
by other construction. Would this ruling apply to an 
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all-welded locomotive boiler when the longitudinal and 
circumferential seams of the shell are welded ?—R.M.P. 

A.—Repairs to the shell of an all-welded boiler 
should be made in accordance with the established 
practices for riveted boilers and defects in the 
shell of such boilers should be repaired with 
patches of riveted construction. 

The drawing shows a patch applied to the second 
course of an all-welded shell, the defect was caused 
by a spring hanger rubbing the shell course wearing 
into the shell course 946 in. deep. 

The patch is a typical diamond shape patch having 
an efficiency equal to the efficiency of the welded 
longitudinal seam. The patch being applied on the 
inside of the shell because of the limited. clearance 
between the driving spring hanger and the shell. 


Life of Smokeboxes 

Q.—What is considered the average life of the 
smokebox of a locomotive boiler? 1з cinder cutting 
the cause of the greater number of smokebox renewals? 
—F.E.B. 

A.—The average life of a smokebox varies from 
twelve to twenty years as is usually renewed account 
of pitting and corrosion from chemicals of sul. 
phuric acid nature, particularly at the bottom of 
sheets formed from collection of cinders and mois- 
ture or condensation from leaks from the various 
appurtenances in the front end, also cinder cutting 
due to high velocity of forced draft. 

On modern locomotives having multiple throttles 
and feed water heaters recessed into the smokebox, 
the original rigidity of the smokebox was impaired, 
So it was necessary to reinforce the smokebox with 
liners extending up to the center line of the boiler. 


Thickness of Shell Patches 


Q.—In applying boiler patches it is our practice to 
make the patch the same thickness as the shell course 
to which it is applied and I have been given to under- 
stand that all patches must be the same thickness as 
the shell in order to be approved by the 1. C. C. 


A.—It is not necessary that the thickness of the 
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patch be the same as the thickness of the boiler 
shell course to which it is applied, provided the 
efficiency of the patch is at least equal to the effi- 
ciency of the longitudinal seam. However, it is good 
practice to make the patch the same thickness as the 
shell course, because the efficiency of a well-designed 
diamond-shaped patch is usually obtained along the 


outside diagonal row of rivets. This efficiency would 
also be the efficiency of the shell course along this 
row of rivets, and for this reason the allowable 
working pressure on the patch, based on the eff- 
ciency along the diagonal row of rivets, would also 
apply to the shell course provided the thickness of 
the patch and the shell course were the same. 


Schedule 24RL Air Brakes 


ELEcTRo-PNEUMATIC BRAKE 
OPERATION—Continued 
944-Q.—What movement results from this differ- 
ence in pressure between chambers A and B? A.—The 
pressure in chamber А now being higher, diaphragm 
18a is moved towards the left taking shaft 32 and 
contact lever 41 with it, and the release (Rel) con- 
tact opens to de-energize the release wire and there- 
fore the release magnet of the No. 21-B magnet valve. 


945-Q.—W hat results from the release magnet being 
de-energized? A.—Spring 35 then unseats release 
magnet valve 62 of the No. 21-B magnet valve, open- 
ing the exhaust so that pressure from passage 4a, 
the straight air pipe and the relay valve, is reduced 
the same amount that control pipe 17 reduces. 


946-Q.—How is a graduated release obtained at the 
relay portion? A.—]n making a graduated release, 
the relay portion will lap and retain brake cylinder 
pressure in accordance with the lapping action of 
the master controller so that the brake cylinder 
pressure can be released in small increments to pro- 
duce a smooth stop. 


947-Q.—With the brake valve shifter in straight air 
position, is an automatic emergency application avail- 


able? A.—Yes, by moving the handle of the brake 
valve to its extreme right position. 


948-Q.—How is the emergency application obtained? 
A.—In this handle position emergency valve 241 and 
its pilot valve 243 are unseated by a cam on the 
brake valve handle shaft, allowing air from passage 1 
and the brake pipe to escape rapidly to the exhaust, 
Ex. This provides an emergency rate of brake pipe 
reduction to produce an automatic emergency. 


INDEPENDENT BBAKE RELEASE AFTER AN 
ELECTRO-PNEUMATIC APPLICATION 


949-Q.—Is it possible to release an electro-pneu- 
matic application on the locomotive independently? 
A.—Yes, by depressing the independent brake valve 


handle in Release position. 


950-Q.—Is it necessary to keep the handle de- 
pressed to effect a release? A.—Yes, if the handle is 
released, the locomotive brakes will re-apply. 

951-Q.—What must be done in order to hold the 
locomotive brakes off during an electro-pneumatic 
brake application? A.—The independent brake valve 
handle must be placed in lock-down position. 
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952-Q.—With the independent brake valve handle 
depressed, how is the release of an electro-pneumatic 
brake application obtained? A.— As previously de- 
scribed under independent release after an automatic 
application, main reservoir air is admitted to the 
actuating pipe 13 and flows to the control valve to 
chamber G on the face of piston 237. The piston 
moves upward carrying slide valve 226 with it. The 
slide valve cuts off electro-pneumatic application 
air from passage 8 and the straight air pipe from the 
relay valve. 


953-Q.—What then happens? A.—Passage 16 air 
from the top of the quick release check valve 287 is 
connected to the exhaust. 


954-Q.—How does the FA-4 magnet valve in connec- 
tion with the Dynamic Brake Interlock Portion, 
function? A.—It is used to release or prevent an 
automatic or electro-pneumatic brake application on 
the locomotive if the dynamic brake is on. 


955-Q.—How does this affect the independent appli- 
cation and release operation? A. Independent appli- 
cation and release of the locomotive brake is avail. 
able at all times. 


956-Q.—What happens when the FA-4 magnet valve 
is de-energized? A, —With the magnet valve de-ener- 
gized (Dynamic Brake off) upper valve 3 is seated, 
lower valve 3 is open. 


957-Q.—Describe the flow of air during an auto- 
matic or electro-pneumatic application. /\.—Air flows 
through passage 3 or ба into passage 28 through 
open lower valve 3 to passage 36 and lower end of 
double check valve 252c. The check valve moves 
upward, closing passage to independen: application 
and release passage 20a, and connecting; passage 36 
to passage 16, control pipe 16 and the relay valve. 


958-Q.—W hat does this operation регй? A. ——Ap- 
plication and release of locomotive brake in the 
normal manner. 


959.0.—W hat is the position of the FA-4 magnet 
valve when the dynamic brake is applied! A.—With 
the dynamic brake applied the magnet is energized. 
which closes lower valve 3 and opens upper valve 3 
to the atmosphere. 


960-Q.—What happens with the magnet valve in 
this position? A.—This vents air in pas ages 36 and 
16 leading to the relay valve and rel ases the air 
brake. 
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ALL of the 110 ‘overnighters” 
ride on A.A.R. Solid Bearings 


—with an unequalled record of high speed performance ! 


TAKE THE “PACEMAKER” FOR EXAMPLE: 


In one period of slightly more than a year, the 
New York Central System's 917 Pacemaker cars 
traveled over 42,000,000 car miles without a hot 
box. Since placed in service these same cars have 
averaged better than 17,000,000 car miles per hot 
box. 

All of these cars use standard A.A.R. solid 
journal bearings, but otherwise have been spe- 
cially designed for modern, fast-freight lcl serv- 
ice. They are "on-line" rolling stock, and are 
never “humped.” 

From all available authentic data, this is the 
best performance record for any type of bearing 
—in freight or passenger service. It shows what 
the simple, one-piece, solid bearing can do under 
favorable operating conditions — апа at lowest 
possible cost. 


Write for additional data 
MAGNUS METAL CORPORATION 


Subsidiary of 


NATIONAL LEAD COMPANY 
New York, Chicago 
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Here’s why 
America’s Railroads 
have standardized 

on solid 
journal bearings 


Py 
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MAXIMUM DEPENDABILITY: In daily operating service, an 
unequalled record for bearing assembly performance. 


SMOOTHEST RIDING QUALITIES: Lateral shocks are flexibly 
controlled — not rigidly opposed. 


LOWEST ACCELERATING AND RUNNING RESISTANCE: Glides on 
a single film of oil, like a skater on ice. 


EASE OF MAINTENANCE: Can be fully inspected or replaced 
on the line in about 10 minutes. No shopping required. 


UNIVERSAL INTERCHANGEABILITY: Simple — dependable — 
economical — safe. 


LIGHT WEIGHT: Saves more than 100,000 lbs. dead weight 
per hundred-car train. 


ROCK BOTTOM COST: Saves over 25% on initial car cost — 
96% on bearing replacement. 
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No other locomotive 
is built by such advance 
methods of standardize 

mass productio! 
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The extra values made possible by volume manu- 
facture are reasons why General Motors locomotives 
are first choice in the rapidly growing Diesel fleets of 


America's leading railroads. 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 
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NEW DEVICES 


Workholding Tool 


In-R-Tool is a work-holding device that 
can be used in lathes, vises, boring mills, 
on machine tables and in fixtures, as well 
as in electric drills and drill presses to 
reduce set-up time. It is an inner pressure 
tool with a number of applications, but is 
primarily an expanding arbor. Cores and 
pressure members that fit the splines of 
the cores, are interchangeable with a 
range from 114 to 2% in. A ratio-limiting 
collar controls the distortion of thin work. 
This collar regulates expansion of the 
pressure members, which in turn hold the 
work firmly and accurately in place. 

The In-R-Tool can be used as an ex- 
panding arbor when working between 
lathe centers or when used in chucks or 
collets. When used in an electric drill or 
drill press, it permits removing a few 
thousandths of a bushing to get a fit. On 
milling machines and other machine tables, 
the tool can be used as a jig, or part of a 
jig. When used as an anchor, it acts as an 
inside, self-centering chuck. In welding 
shops, the tool aligns the interior and ex- 
terior of pipe or other objects that have 
to be aligned on the inside as well as the 
outside. 

The In-R-Tool is a product of the Layne- 
Held Corp., 2007-1, South Shelby street, 
Higginsville, Mo. 


Solderless 
Terminal Blocks 


A solderless type Bepco molded terminal 
block now being made by the Buchanan 
Electrical Products Corporation, Hillside, 
N. J., eliminates need for wrapping wires 
around studs or applying terminals to 
wire ends as is the case with conventional 
screw type blocks. The Bepco terminal 
blocks are provided with compression 
type solderless units, each capable of 
receiving wires from No. 16 to 6 A.W.G. 
Typical combinations which may be ac- 
commodated by a single terminal are two 


No. 10, two No. 12 or two No. 14; one 
No. 12 with one No. 10, one No. 12 with 
one No. 14, etc. Attachment of wires to 
the block is accomplished by merely 
tightening screws after insertion о! 
stripped wires. The block allows more 
rapid production wiring and lends itself 
to easier and quicker maintenance. The 
blocks are rated at 35 amp., 600 v., and 
are available in 4, 8 and 12 circuit sizes. 
Screw-on covers are available. 


Quick-Action 
Work-Holding Units 


Mechanics Engineering Company, Inc., 
Jackson, Mich., has announced a rede- 
signed line of work-holding units of a 
positive quick-acting type, under the 
brand name of Bar-Lok, for use in 
jigs and fixtures, and for positioning 
in machining, welding, brazing, plastics 
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and wood working, and for assembly 
jobs. With these units, the usual screw 
action is eliminated for clamping and 
releasing the work. 

This is accomplished through the use 
of a radially-grooved square pressure 
bar which slides freely through a thread- 
ed collar when turned toward the left 
(counter-clockwise) against a stop. In 
this position, the foot of the bar i 
placed against the work instantly, from 
a full-open position, The bar is thes 
turned toward the right (clockwise), 
which brings it into engagement with 
the threaded collar, thus applying screw 
pressure against the work. To re 
lease the work, the bar is turned toward 
the left, releasing the screw pressure 
and causing the bar to re-enter the 
free-sliding position, in which it is ir 
stantly drawn away from the work. 

The Bar-Lok units are available in 
three series to meet variations in pres 
sure requirements and to provide a range 
of lengths up to 12 in. There is è 
choice of tee or swivel handles ani 
of square, round or flexible feet. All 
parts are made of hardened steel, cad- 
mium-plated, for long life їп highpre 
duction service and resistance to cor 
rosion. 

For simply clamping, a line of med: 
ium-duty Bar-Lok pressure units in & 
pecially adapted C-clamp frames, is of- 
fered and, for application to jigs and 
fixtures, an internal-threaded adapter 
which may be bolted, welded, or brazed 
into position. 
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TRADE-MARKS 


"NATIONAL" 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. 

District Sales Offices: Atlanta, Chicago, 
Dallas, Kansas City, New York, 
Pittsburgh, San Francisco 
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Diesel-electric equipment! 
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Light-Section 
Monorail System 


A Trambeam monorail materials-han- 
dling system, specially designed for eco- 
nomical overhead handling of light loads 
or short spans, has been announced by 
the Whiting Corporation, Harvey, Ill. 
Called the T-Beam Trambeam, the 
new system is interconnectable with the 
conventional Trambeam and offers the 
advantages of those heavier systems 
within its range. It consists of a one- 
piece rail section which has a flat tread 
and is made of high-carbon steel to pro- 
vide extra strength without extra weight. 
The rail and its hangers are flexibly 
suspended to eliminate torsion on the 
hanger rods, and to equalize wheel loads. 


Hand-Crank or Rectifier 
Insulation Tester 


A hand-cranked Meg type of Megger, 
manufactured by the James G. Biddle 
Co., Philadelphia 7, Pa., is now available 
in a combination hand-crank and recti- 
fier-operated set. It consists of the Meg 
type constant-pressure test set and a sep- 
arate rectifier which supplies 500 volts 
d.c. from any 115-volt a.c., 60-cycle out- 
let. One cord from the hand-crank in- 
strument and another from the rectifier 
to an a.c. outlet eliminates hand oper- 
ation. 

This dual-operated instrument is ex- 
pected to have its most important appli- 
cations in communications and in ex- 
tensive cable wiring and control installa- 
tions where a great many tests are to be 
made, and where an a.c. outlet is readily 
available. It is particularly well suited 
to applications in which continuous oper- 
ation of the instrument is desired, as in 
observing dielectric absorption effects in 
various types of electrical equipment. 


The availability of the hand-cranked 
instrument, without the rectifier, makes 
it particularly attractive to those who 
would use it in the field. 


Positive Displacement 
Rotary Fuel Meter 


The illustration shows a positive dis- 
placement bi-rotary meter, which will 
find application in the rapid fueling of 
Diesel locomotives. The unit is a devel- 
opment of the Ralph N. Brodie Com- 
pany, Oakland, Calif. 

The device, named the BiRotor Meter, 
is said to embody many features which 
contribute to high precision of sustained 
accuracy and trouble-free service. Simpli- 
fied construction of the meters includes 
a complete interchangeable measuring 
unit, comprised of two synchronized, hel- 
ical rotors, which freely rotate in static 
and dynamic balance under all operating 
conditions. 

This sub-assembly measuring element 
is securely mounted within a steel meter 
housing. It can be readily removed, when 
required, for inspection or centralized 
bench servicing, without disturbing ex- 
isting line connections. No complex re- 
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ciprocating parts to wear out or caus 
trouble are employed. 

These meters can be equipped with 
distance-spanning, direct reading count- 
ers; with automatic quantity shut-off con- 
trols, and with smooth, shockless gallon- 
age ticket printers. 


Angle-Head 
Open-End Wrenches 


Snap-on Tools Corporation, Kenosha, 
Wis., has announced a series of angle- 
head wrenches designed for close-quarter 
work. They are forged from alloy, high- 
carbon steel. 

The heads of these wrenches are set al 
different angles—one 30 deg. and one 64 
deg.—to the handle. As both heads on 
each wrench are the same size, switching 
ends permits turning nuts in narrow 
swing areas. Thin heads—only М in. on 
the largest size—means clearance prob- 
lems are practically eliminated. 

Other features include rounded handle 
edges that are comfortable in the hand, 
pear-shaped heads which simply use in 
close-quarters while giving extra wall 
strength at the point of greatest strain. 
and a rust-proof double-plated finish of 
nickel and chrome over the entire tool. 
Four wrench sizes are available with 
openings *4e, %, 96 and 5$ in. 


(py md 


чт _ 


Indoor Current 
Transformer: 


Indoor, Type MR current transformer: 
for low-voltage metering indoors with or 
without thermal demand meters are avail- 
able from Westinghouse Electric Corpe 
ration. The new transformers have hi 

accuracy with ASA class 0.3 at burden 
B-0.1 and a continuous current rating oí 
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"AMERICAN" PACEMAKER LATHES | || ЧЁ 


They are standard equipment 
on all “AMERICAN” Lathes 


These hardened vees are made of solid 
tool steel and ground to gauge tolerances 
for interchangeability should replacement 
ever be required. 


After hardening, the metallur- 
gical structure is stabilized by 
cold treatment at minus 108* 
Fahrenheit to prevent twisting 
>” or warping. 


This feature is but one of the 
outstanding advantages offered 
by the new “AMERICAN” Pace- 
maker Lathe. 


Bulletin No. 16 gives the complete 
story—want one? 


UNIVERSITY OF MICHIGAN. LIBRARIES _ 


THE AMERICAN TOOL WORKS CO. Cincinnati,Ohio U.S.A. 
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sap LATHES AND RADIAL DRILLS 


200 per cent while not exceeding a tem- 
perature rise of 55 deg. C. Accuracy is 
maintained over this entire current span 
so that only two current transformers, of 
200- and 400-amp. ratings, are required to 
meter in the complete range from 10 to 
800 amp. Use of grain-oriented Hipersil 
in the core reduces weight and dimen- 
sions to a minimum. 

The transformer is mounted in a com- 
pact metal case with Moldarta cover and 
a removable, silver-plated primary con- 
ductor. Secondary terminals are mounted 
on phosphor bronze supports and have 
solderless connectors that will accommo- 
date No. 6 to No. 14 conductors. No short- 
circuiting device is used since the open- 
circuit secondary voltage under full load 
is. only approximately 100 volts. The 
transformers are designed {ог operation 
up to 600 volts with primary current 
ratings of 200 or 400 amp. to 5 amp. 
A three-wire transformer is also avail- 
able with a ratio of 200-300 to 5 amp. 


Selective Speed 
Gearshift Drive 


The illustrated drive unit designated as 
the Type R3C, features a combination in- 
tegrally mounted electric motor and a 
four-speed transmission having both pri- 
mary and secondary gear reductions. 
This unit can fill the need for a com- 
pact drive in providing low, multiple- 
output speeds. It has been made avail. 
able by The Lima Electric Co., Lima, 
Ohio. 

The gearshift drive delivers full rated 
horsepower in each of the four speeds 
and, both constant-torque and constant- 
horsepower two-speed motors are avail- 
able on these units. 

Some of its many applications will be 
found in the individual motorization of 
automatic screw machines, drag con- 
veyors, mixing equipment and installa- 
tions where a low range of selective 
speeds, with high radial load capacity 
are required. 

These drives are designed for oper- 
ation on polyphase, a.c. power supplies 
on standard frequencies including 25, 
50 and 60 cycles and voltages below 600. 


They have primary selective gear ratios of 
4.15, 3.15, 1.85 and 1 to 1. 


Revolving Die-Head 
Pipe Threaders 


А new line of Tom Thumb, portable 2-in. 
capacity threading units is now available 
from the Oster Manufacturing Company, 
Cleveland, Ohio. 

Two models, Nos. 582 and 582.R, are 
designed primarily for threading pipe 
from % to 2 in. standard range; extra 
range % in. pipe; extended range with 
drive shaft 2% to 8 in. Both models have 
a bolt range of М to 1% in. Two other 
models, Nos. 581-A and 582-A, are made 
for threading bolts from М to 1% in. 
No. 581-A has a pipe range of % to 14 
in., pipe range of No. 582-A is М to 2 in. 

Although basically similar in design 
and construction, each of the four units 
has features which meet individual re- 
quirements. 

Model 582 is furnished with two sta- 
tionary die-heads and a wrenchless chuck. 
It is designed for threading straight pipe 
or conduit and bolts. No. 582-R, fur- 
nished with a manually operated revolv- 
ing die-head and open-type vise, is de- 
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signed for threading bent as well as 
straight pipe, conduit and bolts. 

Each bolt machine, Nos. 581-A and 
582-A, is equipped with fully automatic 
revolving die-heads and open-type vise 
for threading bent and straight bolts, 
rods, pipe, studs, etc. 

All four models have % hp. 7,500 
r.p.m. motors. Other identical features in- 
clude hardened worms and bronze worm 
gears driven by 2 Vee belts through back 
gears. 

Spindle speeds of each unit are as fol- 
lows: No. 582—30 to 65 r.p.m.; No. 582-R 
—25 to 50 r.p.m.; No. 581-A—47 to 105 
r.p.m., and No. 582-A from 30 to 65 
r.p.m. 


Centerless Grinder 
Blade Tip: 


A newly developed Colmoney centerless 
grinder work rest blade tip said to pre 
long wear life eight times over that oí 
high-speed tool steel has been made avail- 
able by Diamond and Tools, Inc., 19345 
John В. st., Detroit 3, Mich. 

These tips can be silver-soldered to pre- 
sent blades at less cost than purchasing 
new ones made from high speed steel 
Further, if an entire new blade is re- 
quired it can be constructed from ordi- 
nary mild steel reducing cost consider. 
ably. Whatever type of blade is used as a 
foundation for the tip, it can be used over 
and over indefinitely by merely retipping 
when necessary. 

Comparing these tips with tungsten car- 
bide inserts they have the important ad- 
vantage of greater shock resistance. Al- 
though the wear life is slightly less than 
carbide, the low price and ease of grind- 
ing makes them economical on most 
applications. 
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— provides a highly 
efficient, protective coating for stored 
railroad equipment such as anti-fric- 
tion journal bearings, axle journals, and 
diesel engine parts. 


—on parts stored out- 
side for long periods, in all kinds of 
weather. Esso Rust Ban gives lasting, 
reliable protection to valuable equip- 
ment. 


i- constant follow-ups by Esso 
cientists and technicians in America's largest 
»etroleum laboratories make doubly sure that you 
ilways get quality and dependability with products 
hat bear the Esso Brand. 


}—Esso Sales Engineers make 
ure that Esso Products give dependable perform- 
ince. For any railroad fuel or lubrication problem, 
all on ESSO. 


SOLD IN: Maine, N. H., Vt., Moss., К. 1., Conn., N. Y., N. J., Penna., 
Del., Md., D. C., Ya., W. Va., N. C., S. C., Tenn., Ark., La. 


ESSO STANDARD OIL COMPANY — Boston, Mass. — New York, 
М. Y. — Elizabeth, М, J. — Philadelphio, Po. — Baltimore, Md. — Rich- 
mond, Va. — Charleston, W. Vo. — Charlotte, N. C. — Columbia, S. С, 
— Memphis, Tenn. — Little Rock, Ark. — New Orleans, La. 


—for stored roller bearings, is 
‘asily applied and does not require removal when 
»earings are put in service. 
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Second Fireman on Diesels 
Out in May 16 Strike Settlement 


A six-day old strike of railroad firemen 
against all or parts of four major rail- 
road companies was brought to settle- 
ment at about 3:30 a.m. on May 16 
after an all-night mediation session in 
Chicago. According to a joint statement 
issued by the railroads shortly after 
settlement had been reached, “The major 
issue in the dispute was resolved by 
the union's withdrawing its demand for 
a second fireman on multiple-unit Diesel- 
electric engines, and the railroads' agree- 
ing to arbitrate the union's charges that 
certain practices in connection with the 


NEWS 


each report will show the number of 
cars repaired in the preceding semi- 
monthly period and the number pro- 
grammed {ог repair in the ensuing 
period. 

The service order was issued by the 
commission on April 14. The increasing 
shortages of freight cars, particularly in 
the west, and the "materially increased" 
number of unserviceable cars have cre- 


ated an "emergency" situation, the com- 
mission said. 

Homer C. King, who as director of the 
Bureau of Service will handle the semi- 
monthly reports, said the number of bad 
order cars on March 1, 1950, was 52 per 
cent higher than the same date a year 
ago. He said most recent figures "indi 
cate an effort to step up repair programs," 
and added that, according to Car Service 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Еккіснт Service (Dara From L.C.C. M-211 ano M-240) 


Item No. 
3 Road locomotive miles (000) (M-211): 


Month of January 
1950 1949 


; i i io- 3-05 Total, теа: casos see tate а ees umm Sepe YE Ae Pace sre e Ea a ei ere 21,338 38,477 
operation of these engines were in vio 3-06. Тош Diesel есы оа N М KEAN E tas 15,260 10,842 
lation of existing contracts. 3-07. -Total Maio ыз. минне EAREN aOR Reds as 765 930 

“Whi ә : 3-04 Total, locomotive-miles. ..... 2.2... 6.60056 eee eee eee 43,364 50,250 

While two fact-finding boards cleared i Car muile (000,000) (M-211): 
the carriers of these charges,” the rail- 4-03 Loaded, 1018]....................... 1,370 1.505 

; “ 4-06 Empty, total...: уул seen i mter enira tern EY css Sessa Р 194 8:6 
road spokesman said, we have agreed 6 Gross ton-miles-cars, contents and cabooses (000,000) ( : 
to go before a third board—an arbitra- £2 T in coal burning дел locomotive їгаіпя...................... 40,985 эси 
; a a 1 *nd. -02 ‘otal in oil-burning steam locomotive {гайпв....................... 10,268 15,146 
tion board. whose decision is to be bind 6-03 Total in Diesel-electric locomotive trains. ......................... 41,764 30,251 
ing on both sides. 4 To in кеше locomotive trains... же T а> 1,987 : 2,381 

"T£ — ‘otal in all trams. у; уде елу д este онооно htt 95,010 07,212 

If it should be found as the result 10 Averages per train-mile (excluding light trains) (M-211): 
of this third hearing that any of our 10-01 Locomotive-miles (principal and bapa у кыза a Ra ЕЗ 21:95 a + 

А ; А ight.oar-mileB... лл уу борезА а оа ар alg aan Fea s нен 2 
operating practices are not in accordance 10-03 Empty freig t сатыы, EEEE НК ОК E AME m А 20.40 19.80 
with our agreements with the firemen, 10-04 Total freight oar- miles (excluding саһоове)....................-.-. 55.60 53.70 
the individual railroads are free to adopt 10-08 тышын онт and Wenden): Poza Ti 
whatever corrective measures they deem 12 Net ton-miles per loaded car-mile (М-211).......................:::: 30.50 32.10 

Я 13 Car-mile ratios (M-211): 
appropriate. 13-03 Per cent loaded of total freight саг-тйев......................... 63.30 63.20 

“The only other manpower issue in- 14 Averages per train hour (M-211): 

lel 3 this di te.” di 14-01 Train miles........... ьа ОЧЕ 17.20 16.50 
В ү! re d us ispute, ACEO p Sx He © Gros {09 аш fexctading locoman e and їіепдег).................. 41,371 39,420 
the railroa tat Я ar-miles рег freight car day (M-240): 

aoada” statement, иде үзе UE О ages vias ot а-н ане PR ЫРЫК СН ЭИ ИЕН Cee ET 38.90 41.30 
mand of the union for a fireman on [EC АД лл н RT Es О HE ecco leder 36.10 39.40 

* > Di i 15 Average net ton-miles per freight car-day (М-240).................... T 815 
about 20 small, teapot Dies els used an 17 Per cent of home cars of total freight cars on the line (М-240)......... 50.90 46.90 
switching service, mostly in small iso- 
lated yards." Where a fireman is pres- Passencer Service (Dara уком L.C.C. M-213) 
ently employed on these switches the Road motive-power miles (000): 

H 3-05 [TET MUERE TTE IO III EIE CCS X алау 12,376 18,835 
railroads have agreed that he shall be 06 раа: 147120 nit 
retained. Аз to the others now in serv- 3-07 Electric....... 662 UN 
i : 3-04 ToU. у. жэза ty eo УЧЧ ЧГ 28.159 2, 
ice, the need for a fireman will be sub- 1 Passenger ілі car-miles (000): 
mitted to an arbitration board. Other 4-08 Total in all locomotive propelled C саса арч анана 269,272 = 
s А ; ; 4-09 otal in -burning steam locomotive trains.............-...--+-- и 
139168 involved іп the dispute were of 4-10 Total in oil-burning steam locomotive {гаїпв....................... 31,352 41,417 
minor character and easily adjusted." 4-11 Total in Diesel-electric locomotive ігаіпв......................-..- 151,974 129,076 

12 Total car-miles per train-miles........ 0c eee erence eee 9.35 ^ , 9.14 
. Yaro Service (Data From I.C.C. M-215) 
1.C.C. to Get Reports ЕА Freight yard Switching locomotive-hours (000): Te 3i 
H B team, Lhoraing. -arvzeceteom deer эзне кз эзгә Ma wells 89е аа j 2,247 
On Bad-Order Situation 1202 Steam) ой Битца 227 321 
Вү $ Ord N te Dissel еен E ЧАККА ИЧЕРИ ЛЕМ агаа зена а LG ы 
Y Service Order No. 849, the Inter- otal......... erséveRresapADineressselabevieir feda d RIS eda s AT 
“Хе è 2 Р га tching ho 000): 
state Commerce Commission has directed Ы dubito Гу PEU сыр си Базы с чыл: 10 n 
i Servi i ; 2-02 Steam, о0-Ьагоіа. nhe 14 19 
its Bureau of Service to obtain, effective 2-03  Diesel'electrid. ...........- 229 203 
April 15, semi-monthly reports on the $:06^ Total. 5. S уыл T E ha Pest MAS РОА 348 37 
i i i 3 Hours ard locomotive day: 
number of unserviceable freight cars in — зу "Sep УТ жел се, TN RE R E O 7.20 9.30 
excess of 5 per cent of car ownership 3-02  Diesellectric......... sss 11.30 18.90 
i i 3-05 ісеаЫе...................... 13.40 13. 
which are held for repair on Class I по M Riso GOTH ы iceable and stored 11.00 11.80 
roads. The reports, which will continue 4 Yard and train-ewitching locomotive milce per 100 loaded freight car-miles 1.99 2.04 
i i 5 and train-switc! locomotive-miles per passenger train car- * 
through August 15, will be furnished to miles (with айшә dia 0.80 0.78 


the LC.C. by the Car Service Division, 
Association of American Railroads. In 
addition to cars being held for repair, 


1 Excludes B and trailing A units. | 


„——————————-—-—-—-———— 
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You'll lift loads faster—cheaper— 
with Roebling "Flatweave" Slings 


YOU'LL SAVE TIME and you'll save money with Roebling “Flat- 
weave" Slings. In the first place, they last longer. Six individual wire 
ropes—of Roebling’s famous “Blue Center” steel wire—are woven 
together side by side in “Flatweave” Slings. This forms a broad, flat 
bearing surface which distributes the load pressure and prolongs the 
life of the sling. 


In the next place, “Flatweave” Slings are easier and faster to 
handle. They are very flexible and kink resistant. You can pass them 
through uL under loads of minimum clearance. And besides that, 
they are free of unnecessary fittings. Heavy thimbles and servings are 
not needed with the specially-reinforced loops of "Flatweave" Slings. 


Write today for a en of the "Roebling Sling Data Book". It's 
free . . . gives timely information about slings and sling accessories. 
For lifting loads with top speed, safety and economy .. . 


Both “Blue Center” steel 
wire for rope, and "Flot- 


weave" construction for d e Z 
slings are Roebling devel- f ifs 49, 
opments that have brought Ыы vy C7 f, 


new efficiency at lower 


[ 4 
cost to users everywhere. 


JOHN A. ROEBLING'S SONS COMPANY, TRENTON 2, N. J. 


Ё т Ра a аза) Р v m m "Pm = EE 

f = " - m p 

bewa ceo Beall im eel Ы le - чш A CENTURY OF CONFIDENCE 
Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Road 

* Cincinnati, 3253 Fredonia Ave. * Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 

Jackson St. * Houston, 6216 Navigation Blvd. Los Angeles, 216 S. Alameda St. * JR 
New York, 19 Rector St. * Philadelphia, 12 S. Twelfth St. * Portland, 1932 N. W. 
Mth Ave. * San Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave. 5. “EW 
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Division reports, the backlog of bad order 
cars was reduced by 11,000 in March. 
Mr. King said the information he would 
get from the C.S.D. under the new service 
order would keep the LC.C. up to date 
on the bad-order situation. 


Safety—Hackneyed Word 

But Vital Force 

“The public's acceptance of rail trans- 
portation and of individual railroads is 
based, at least in good part, upon their 
reputation for safety in carrying pas- 


eee — A ——— ——— — 


fe — ÁÓ— ——— 
———— 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE MAY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


No. t4 Horse- "e 
power Service и 
oes Road switch. Бан осо 
y Passenger . otive 
1,500 Switching. Electro-Motive 
1,500 Switching -Al .E 
1,200 Switching... . Gen. Motors Diesels, Ltd. 
1,500 Road switch............. Gen. Motors Diesels, L 
1,500 Road switch............. Electro-Motive 
1200 Switching.............. Electro-Motive 
1,000 Switching.............. Alco-G. E. 
New York, Chicago & St. Louis... 4* 1200 Switching.............. Lima-Hamilton 
3* 1,2200 Switching.............. Electro-Motive 
2* 1,000 Switching.............. Alco-G. 
wi! 


New York, New Haven & Hartford 


Electro-Motive 
Gen. Motors Diesels, Ltd. 
Gen. Motors Diesels, Ltd. 


Builder 


. Shops 
‘American Car & Fdry. 
NEQUE С .. Bethlehem Steel 


300 
Missouri-Kansas-Texas 50-100 
PASSENGER-CAR ORDERS 
New York Central........ DTE We Rail Diesel. ................ ... Budd Co. 
: Der ivory expected in July 
uled for "very i in October; the toad switchers, for delivery in first quarter of 1951. 


_Lima-Hamilton locomotives Me S expected ice May. арнага of the Electro- 
ове from Alco- J 


Н Delivery of hopper cars, which will cost approximately 31400000, will begin in June. Deliveries 
of the box cars, which will oost approximately $2,500,000, are in the of 
‘or delivery next fall. Leased thro Equitable Life Assurance 
te Ths is the third all-stainless-steel rail Diesel car to be ordered from [35 . To coet $128,500. 


u thro: table Life Ass Soc:ety. 
o Negortediy ugh Equi e iurance ‘ety. 


N 
Gulf, Mobile & Ohio.—The board of directors of the G. M. & O. has authorized purchase of 12 Diesel- 
ic locomotives and 100 70-ton hopper cars. 
Nasheille, Chattan e St. Louis.— The board of directors of the N., C. & St. L. has authorized 
purchase of 47 Diesel: ric units to cost $6,215,713. The purchase will i: nclode 16 1,500-hp. roed, 17 
1,500-hp. Аара pid 10 1,200-hp. switching and 4 special switching units. All yard and road opera- 


tions wili nil bo com Dieselizod zed when delivery of these units is completed, which is expected by the 
end ot the c year ay said 
ew Yor! 


ntral. — Delivery of Diesel-electric looomotives now on order is expected to increase to 
more than 35 per cent the New York Central's ргорәсцоп o of Dieselized and electrified mileage, 
Metzman, president, says in the road's annual report. The proportion in 1949, be said, was 28.7 per 
ot compared with 21 per cent for 1948. ‘In passenger se the report added, ‘ “34 per cent of our 

train mileage was performed with Diesel-electric or electric power. Our freight service was 19.1 Dieselized 
or electrified. In yard switching, 41 per cent of our operations were either or electric-powered.” 


Gustav 
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sengers and freight,” Wayne A. Jol - 
ton, president of the Illinois Central, : № 
the Safety Section of the Association v 
American Railroads at the Midwea e 
gional Conference in Chicaio, Maf 1 
“Safety has played a large part in пі. 
ing the work of the railroads better in 
every way," he said. "It has saved lis -: 
it has prevented suffering; it has р 
served property; it has icproved op i 
tions and increased efficiency, and it | as 
idproved our services. It gives confide e 
to the employee and to the customer. i: 
short, it has been and is today, a tr 
creative force of the greatest magniti іе 
on our railroads." 

“In our shops and roundhouses, en- 
ployee committees are used to make re; v 
lar reports of safety hazards. These тп 
are elected by their fellow workers. . .. 
Usually every second week, but sore 
times more often, they make a thorough 
inspection of the place where they wot 
They do a painstaking job. А machinis 
may inspect the cylinder pit, a carpen er 
the roundhouse, a steamfitter the machix 
shop." 


Mechanical Division Program 


The sessions of the twenty-fourth г 
nual meeting of the Mechanical Divisio. 
Association of American Railroads, will 
be held in the Gold Room of the Ce 
gress Hotel, Chicago, June 26 to 2, 
inclusive. The program will be as follows: 


MoNpar, Jung 26 
10:00 a.m. to 5 p.m.* 

Address by J. H. Aydelott, vice-president, Орт 
ations and Maintenance Department, Амосабы 
of American Railroads. 

Address by The Hon. W. J. Patterson, МевЬе:. 
Interstate Commerce Commission. 

Address by Chairman, Mechanical Division, A. I 
Galloway, General Superintendent Motive Powe 
and Equipment, Baltimore & Ohio. 

Action on minutes of annual meeting of 1%. 

Appointment of Committees on Subject» Rew 
lutions, etc. 

Unfinished business. 

New business. 

Report of General Committee 

Report of Nominating Committee 

Discussion of Reports on: 

Locomotive Construction: 

Steam and Electric Locomotives Section 

Diesel Locomotive Section 

Gas Turbine Locomotive Section 

Safety Appliances 


Tuzspav, Jung 27 
9:30 a.m. to 5:00 p.m.* 


Meeting called to order 

Address by Railroad executive 
Discussion of Reports on: 

Arbitration 

Prices for Labor and Materials 
Brakes and Brake Equipment 

Geared Hand Brakes 

Loading Rules 

Special Committee оп Lumber Loading 
Specifications for Materials 

Couplers and Draft Gears 
Lubrication of Cars and Locomotives 
Development of Hot Box Alarm Devices 


Wennespay, Jone 28 
9:30 a.m.* until program is completed 

Meeting called to order. 
Discussion of reports on: 

Tank Can 

Wheels 

Car Construction 
Election of members of General Committee ач 

Committee on Nomination 

Report of Committee on Resolutions 


* Chicago Daylight Saving Time 
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THE VERSATILE HAMMER 


SELF-CONTAINED • PNEUMATIC 


The Chambersburg Motor Driven Pneumatic Forging Hammer is a self- 
contained forging unit that can be installed independent of steam or air 
lines and is capable of handling a wide variety of forging work from 
simple blacksmithing to machinery repair and maintenance work. It has 
a built-in motor driven air compressor and can be installed wherever 
electric current is available. Heavy anvil, high impact speeds, powerful 
blows and easy control of blows distinguish this versatile hammer. Sizes 
200 lbs. to 5000 lbs. Write for a copy of Bulletin 16-L-9. 


CHAMBERSBURG 


ENGINEERING COMPANY 


CHAMBERSBURG ° PENNSYLVANIA 


| 
Ё 


zm 


Е 


ELectro-Motive DIVISION OF GENERAL 
Motors Corporation—R. L. Terrell, 
whose appointment as assistant regional 
manager, New York region, was an- 
nounced in the May issue, was born at 
Dayton, Ohio, in 1918. In 1936 he joined 
the General Motors Research Laboratory 
at Detroit, Mich., as an apprentice, and 
subsequently served 114 years in the Army 
Air Forces as an engine mechanic. He re- 
turned to the G. M. Research Laboratory 


R. L. Terrell 


for a short period before joining Electro- 
Motive Division in 1939 as a service engi- 
neer. Two years later he became an instal- 
lation engineer on G. M. pancake Diesels 
being installed in SC boats. In 1942 he 
entered the U. S. Navy as a lieutenant, 
junior grade, serving in England as an ad- 
viser on maintenance of American-built en- 
gines оп Lord Mountbatten's staff. Mr. 
Terrell later served with the Bureau of 
Ships at Washington, D. C., and until V-J 
day was head of the Navy’s internal com- 
bustion engine reclamation program. Leav- 
ing the Navy in November, 1945, as lieuten- 
ant-commander, he returned to E.M. as 
sales representative at Washington. He 
was appointed district sales manager 
there in October, 1946, and general parts 
manager at LaGrange in October, 1948. 


Marvin Anderson, whose appointment as 
assistant parts manager of the Electro- 
Motive Division was announced in the 
May issue, attended the Springfield, 
Mo., public schools and Drury College, 
and from 1925 to 1936 gained experience 
in storage and issue of many kinds of 
merchandise. Subsequently he joined 
G.M. Parts Division, holding various su- 
pervisory posts in warehousing through- 
out the country. In April, 1942, he be- 
came a warehousing specialist on the 
staff of the Chief of Ordnance at Wash- 


SUPPLY TRADE NOTES 


ington and in 1943 was promoted to chief 
of planning for the Storage and Issue 
Section, Office of the Chief of Ordnance. 


Marvin Anderson 


Mr. Anderson became associated with 
E.-M. in September, 1944, as supervisor 
of warehousing operations. He was ap- 
pointed parts distribution manager in 
May, 1948, and assistant general parts 
manager the following October. 


Korrers Company.—John E. Younkin, 
district procurement manager of the 
Wood Preserving division of Koppers at 
Marietta, Ohio, has been appointed Pitts- 
burgh, Pa., district manager of the divi- 
sion. 


H. R. Condon, whose appointment as 
vice-president and general manager of 


H. R. Candon 


the Wood Preserving division of the 
Koppers Company was announced in the 
May issue, is a graduate of Pennsyl- 
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vania State College, with a bachelor of 
science degree in forestry. Subsequently 
he became assistant forester and, later. 
forester of the Pennsylvania. He next be 
came vice-president of the American 
Mond Nickel Company. In 1929 he wa- 
named vice-president of the Century 
Wood Preserving Company, later merged 
with Koppers. Mr. Condon, since April, 


Walter P. Arnold 


1948, has had responsibility for wood 
preserving activities of Koppers in the 
eastern half of the United States, with 
headquarters at Pittsburgh, Pa. 


Walter P. Arnold, who has been ap 
pointed executive assistant to the vice- 
president and general manager of the 


Frank H. Fischer 


Wood Preserving division as announced 
in the May issue, is a graduate of the 
University of Cincinnati with a chemical 
engineering degree. He joined Kopper 
as a chemical engineer at its Ог. 
Ohio, plant in 1925. Ten years later һе 
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The square-headed retaining 
pin is held securely in place 
by a flanged hood ear bent 
over the pin head as an anvil. 


NO EYE ELONGATION 


THE LIFETIME JOURNAL BOX LID 


GAN LIBRARIES 


———— — 


M 


Adi 


IB ATI 


Call your Alco sales representotive in 


New York + Cleveland * Chicago + St. Louis + St. Paul • San Francisco 


RAILWAY STEEL- SPRING DIVISION * AMERICAN LOCOMOTIVE COMPANY ү aM 
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SHEAR ANGLES, 
SQUARE OR MITER 


SHEAR коџмоѕ, 
SQUARES, BEAMS, CHANNELS 


DOUBLE END ANGLES 
AND BAR SHEARS 


Ж 9 “SHEAR ECONOMY”! 


Yes, this one machine can handle a pile of fabrication in 
your shop! Handles angles, rounds, flats, squares, beams and 
channels with suitable knives. Electrically welded frames of 
tremendous strength and rigidity. A machine to take years 
and years of punishing 24-hour work shifts in your shop— 
and pay for itself ina ps Five standard sizes, with capacity 
up to 8 x 14%” angles, 434” rounds, 4” squares, 6 x 21/2” flats. 
WRITE FOR BULLETIN 310-C. 


Replace Obsolete Tools With 
MULTI-PURPOSE "BUFFALO" MACHINES! 


Let these shears and other "Buffalo" Combination Machines 
take the place of many machines on your floor! You'll get 
maximum turnout per square foot of floor space, and per 
dollar invested in machines. 


> 
? 


PR 


BUFFALO FORGE COMPANY 


174 Mortimer St. Buffalo, New York 
Canadian Blower & Kobe Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING CUTTING SHEARING BENDING 
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became technical director for the divi | 


sion. In November, 1946, he was ap 
pointed manager of railroad sales for the 
division, with headquarters at Pittsburgh 

Frank Н. Fischer, who has been ар 
pointed assistant general manager of the 
Wood Preserving division of Koppers г: 
announced in the May issue, joined : 
predecessor company of Koppers in 191%, 
holding positions as purchasing agem 
and assistant sales manager. When activ 
ities of that company were integrated 
with the Wood Preserving division oí 
Koppers, he was appointed district sale: 
manager for the division. In 1943, he wa: 
appointed district manager, with respon 
sibility for sales and production. As a 
sistant general manager Mr. Fischer re 
tains responsibility for railroad sale 


* 


Rusr-OLEuM Corporation.—Thomas H. 
Smith has been appointed assistant vic 
president in charge of railroad sales for 
the Rust-Oleum Corporation, with head 
quarters in New York. 

Mr. Smith, who will assist the firm’: 
railroad representatives in the eastern re 
gion of the United States, began his bus- 
ness career in 1941 with the Hallen Weld 


Thomas H. Smith 


ing Company. In 1942 he enlisted with the 
U. S. Army Combat Engineers and after 
his discharge in 1945, joined the freight 
trafic department of the Pennsylvania 
For the past two years he was a sales 
representative for the Collins Oil & Man- 


ufacturing Co. 
* 


GOULD STORACE BATTERY СОМРАХҮ.— 
The Chicago regional offices of the Gould 
Storage Battery Corporation have been 
moved from 175 West Jackson boulevari 
to 100 East Ohio street. 

Н. S. Carlsen, whose appointment ғ 
assistant to the vice-president, to coordi 
nate railroad sales activities, was 2 
nounced in the May issue, is located # 
Trenton, N. J. F. А. Müler, formerly di 
trict sales manager at New York, bs 
been appointed northeast regional mst 
ager, and Mal Janis, sales representativ 
in the New York city area for the рї 


seven years, has been appointed distri! | 


manager. K. A. Vaughan, formerly mar 
ager field engineering, has been appointed 
to the newly created position of manag‘ 
sales engineering. In addition to sup 
vising field engineers and service s'* 
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BIDDLE 


Gnoliumenit Рака 


JAMES G. 


BIDDLE CO., 


@ ELECTRICAL TESTING INSTRUMENTS 


e SPEED MEASURING INSTRUMENTS 
@ LABORATORY & SCIENTIFIC EQUIPMENT 


NUMBER 1 OF A SERIES 


1316 ARCH ST., 


UP TO 50,000 MEGOHMS WITH NEW 
MEGGER® INSULATION TESTER 


New Higher Ranges 
Wider Ranges 
Longer Scales 
Improved Mechanical 
Features For Railway Work 


Those men charged with the respon- 
sibility of operating and maintainin 
railway electrical equipment will 
quickly recognize the advantages 
offered by these new instruments. 
The great increase in amount and 
size of electrical equipment on all 
roads has focused a great deal of 
ittention on the importance of insula- 
Поп resistance or d-c loss measure- 
ments as a practical non-destructive 
neans of forestalling breakdown. 

Improved hand-drive mechanism, 
simplified design for motor-drive with 
»etter voltage stabilization and static 
shielding, all contribute to a better 
ind more useful high range Megger 
Insulation Tester. 

The new line of Megger Insulation 


VEW CONSTANT-VOLTAGE TYPE 


the 


Testers is now available in 
following ranges: 
Inner Scale Outer Scale 
Megohms | Megohms 
Oto 50 З to 10,000 
1000 volts d-c Oto 100 6 to 20,000 
2500 volts d-c 0 to 200 15 to 50,000 
Complete information is available 
for your files—Check Bulletin 
21-20-X in coupon below. 


Volts 
500 volts d-c 


MEGGER® INSULATION TESTER 
nas Many Applications on Railway Electrical Equipment 


This low-priced, modern designed, кю, and easy-to-use addition to the 
amily of Megger Insulation Testers is ideal for the hard, field testing service 


»ncountered on railroads. 


In addition to the constant-voltage feature, this instrument is available with 
Љо scale and selector switch in ranges of 0 to 10 megohms, 100 volts d-c; 0 to 


20 megohms, 250 volts 4-с; 0 to 
X) megohms, 500 volts d-c. 

Its most important uses include 
he diagnosis of trouble in all types 
Di electrical equipment, includ- 

ә ing motors, 
generators, 
railway sig- 
naling, train 
control, car 
lighting and 
air condi- 
tioning. 

For com- 
plete information and prices, write 
for Bulletin 21-80-X or check the 
coupon at right. 

[сесси ur суас EET QVE qaa 
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James G. Biddle Company 
1316 Arch Street, Philadelphia 7, Pa. 


PHILADELPHIA 7, 


Please mail detailed literature as circled below: 


PA. 


THE T-21 MEASURES SPEED 
SIMPLY BY TOUCH —OR 
BY MOUNTING ON MACHINE 
Handy for Use in Railway Maintenance 

This new low-priced, miniature 
FRAHM? Resonant Reed Tachometer 
is available singly or in kits of three 
instruments; for hand use or perma- 
nent mounting; in ranges from 900 to 
13,000 rpm, nated ranges on request. 

The T-21 has 
the advantage of 
being small and 
easy to use as a 
pocket or tool kit 
instrument and 
yet easy to read 
when mounted on 
a machine. It has 


no parts to wear 
out, needs no ` 
maintenance, im- 
poses no load on 
the machine un- 
der test, nor can 
it be damaged by 
overspeeding. 

The simplicity 
of this resonant 
reed instrument in no way affects its 
accuracy—Frahm Tachometers are 
guaranteed to within 0.5% of their 
rated frequency of vibration. 

For full details on the T-21 Frahm 
Tachometer, write for Bulletin 
31-35-X or check coupon below. 


LI LI 
' LI 
П LI 
I LI 
LJ ' 
' ' 
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' LI 
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f 
H 21-20-X 21-80-X 31-35-X 8 
LI 
' (Please Print) : 
' LJ 
i Name ! 
1 
i Job Function ' 
LI ' 
H Company. i 
1 ' 
i Address ' 
1 
i City Zone—— — — —State i 
! l 
——————— —————————————— » 
RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 125 


| 


PUSH-BUTTON CLEANING 


How to clean 40 Diesel Air 


Filters in 5 minutes'.... 
and not just surface -cleaned — but com- 
pletely through, and from cornerto corner! 


You can clean up to 40 diesel engine air filters, with 
minimum labor, in 5 minutes when you use the Magnus 
Air Filter Cleaning Method. 


Work Going 
Up 
—e— 
Liquid 
Forced 
Down 
Through 
Filter 


Work Going 
Down 
~~ 
Liquid 


Up 


Filter 


| 


CROSS-SECTION OF MAGNUS AJA-DIP 
ILLUSTRATING MECHANICAL AGITATION 


Here's How: The filters, loaded in baskets, are placed on the 
agitating platform in a Magnus Aja-Dip Cleaning Machine con- 
taining fast-acting Magnus cleaning solution. 

By a simple push on the starting button, the filters are auto- 
matically and mechanically raised and lowered in the cleaning 
solution 54 times a minute. The up and down reversing motion of 
the filters forces the cleaning solution through the filters during 
the stroke of each motion. 

Even the innermost sections of the filter element are stripped 
of all adhering dust and dirt particles. In fact, the cleaning action 
is very much like that in a home laundry where the clothes are 
swished back and forth in the washing solution. One man can 
handle the filter cleaning job and still have plenty of time for 
other work. 

Additional labor savings are made when subsequent rinsing, 
oiling and drying operations are performed in Magnus Filter Con- 
ditioning Equipment. 

To improve your filter cleaning, save labor and time— 
ask Magnus to recommend the set-up for your production. 


* 40 small filters.9" x 22” 
x 2⁄4" or 20 large filters 
20" x 20" x 24" 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, N. J. 


In Canado—Magnus Chemicals, Ltd. 
4040 Rue Masson, Montreal 36, Que. 


MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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tions, Mr. Vaughan also will superis 
co-ordination of all matters pertaining w 
quotations, inquiries, and negotiation: 

Mr. Vaughan, who has been associat’ 
with Gould since 1928, advanced throug: 
every department of the company’s De 
pew, N. Y., plant. In 1934 he was i; 
pointed field engineer and, after шы 
years of field experience, joined the silef 
staff. He was appointed field engineeri 
manager in 1945. 


* 

SKF Inpustries, INc.—W alter S. C 
neille has been appointed manager 
the railway sales department of $ 
Industries, Inc., succeeding E. M. Hawt 
barger who will retire in July after 


W. S. Corneille 


23 years of service. George М. Got 
loe succeeds Mr. Corneille as wester | 
railway sales representative, with head 
quarters in Chicago. Mr. Corneille wil | 
have charge of all sales involving bil | 


G. M. Goodloe 
and roller-bearing applications on tra 
and Diesel-electric locomotives and ps 
senger cars. Mr. Goodloe, who joi 
SKF in 1942, served for a time as sale 
engineer in the Milwaukee, Wis., of«* 
* 

Youncstown SHEET & Тове Со. Р: 
Purnell has been elected chairman of > 
board of directors of the Youngs" 
Sheet & Tube Co., J. L. Mauthe, prev 
dent, and Alfred S. Glossbrenner, vx* 
president in charge of operations. 

Mr. Mauthe, a graduate of Penns! 
vania State College, was associated, ** 
cessively, with the Carnegie Steel От 
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аы ч патен f its BEST 


а. 


INITIAL 
COMPRESSION 


BEST DAMPING 


for best ride 


HEAVY DAMPING 


for protection against "over-solid" blows 
p 


The spring control in the 
load-actuated Barber Stabilized Truck adapts itself to 
Ee all load variations, from empty to capacity, from 


low to high speeds. 


As indicated by the illustrations, after the 
initial compression of the springs there is a 
first-stage period of soft damping which 
gives a soft ride of special benefit to 

light loads. 


Heavy loads and high speeds 
activate heavier damping action 
giving unmatched protection 
against “over-solid” blows. 


The side springs also 

carry their share of 

the load—a fact now 
recognized officially by 
the Car Construction 
Committee of the A. A. R. 


B5157 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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pany; the National Tube Company; the 
Midvale Steel & Ordnance Co.; the Ili- 
nois Steel Company, and the National 
Tube Company. He joined Youngstown 
in 1935. In 1937 he was appointed gen- 
eral superintendent of the Youngstown, 
Ohio, district and in 1943 was elected 
vice-president in charge of all operations. 
* 

Buttarp Company. — “Man-Au-Trol 
Master of the Machine,” “Three for One,” 
and “Bullard Pioneers” are the titles of 
three 16 mm. sound films produced for 
the Bullard Company, Bridgeport 2, 
Conn. The first two of the group show 


how the Man-Au-Trol vertical turret lathe 
and the Man-Au-Trol three spindle lathe 
(Model 30H) are set up and operated; 
the third, how the Bullard spacer is set 
up and how it operates. The films run 
for 27, 18, and 15 min., respectively. 
They will be loaned by the Bullard Com- 
pany to any organized groups interested 
in industrial machinery. Requests should 
be made at least two weeks in advance 


of the date of showing. 
* 


AMERICAN Locomotive Company; GEN- 
ERAL ELECTRIC CoMPANY.—"To broaden 
its service to railroad customers," the 


Here's Why | 


8096 'Thermal Efficiency 
10096 automatic 
Abolishes boiler room 
labor 
Uses oil or gas fuel or a 
combination of both 
No smoke — no soot 
Takes up М the space of 
conventional boilers 
Suitable for multiple 
installations 
Delivered complete 
ready for service 
connections 


Thousands of installations testify to the 
savings afforded by the AMESTEAM 
GENERATOR. This modern boiler is 
produced by the Ames Iron Works, 
builders of quality boilers for more 
than 100 years. Trouble-free— 10096 
automatic in operation, the AME- 
STEAM GENERATOR requires no 
chimney draft, only a simple vent to 
the atmosphere. This rugged unit рго- 
vides the fuel-saving advantages of a 
thermal efficiency of over 80%. 


Ideal for low-pressure heat in station 
or shop, also for high-pressure work 
for sand drying, Diesel de-icing and a 
host of other railroad applications. 


Single units from 10 to 500 H.P. High- 
er horsepower available on special 
order. Suitable for multiple installa- 
tions. Design pressure—15 to 200 Ibs. 
Higher pressures on order. 


Delivered complete ready for service 
connections—including insulation and 
jacket. Phone, write or wire. 


NO BOILER ROOM LABOR REQUIRED 


Exclusive Distributors to the Railroads 
Engineering, Sales and Service 


148 ADAMS AVE., 
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SCRANTON 3, PA. 
Phone Scranton 7.3391 
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American Locomotive Company has а= 
signed field locomotive sales, service and 
renewal parts authority to the field dis 
tricts of the General Electric Company. 
All transactions relative to field locomo- 
tive sales and service are now handled 
through the appropriate General Electric 
district offices, under the direction oí 
Alco-GE headquarters at Schenectady, 
N. Y., with W. S. Morris, vice-president 
of American Locomotive Company, in 
charge. American Locomotive will con 
tinue to be the contracting party for all 
sales, including renewal parts. Its dis- 
trict sales personnel will coordinate their 
activities through General Electric dis 
trict offices. 

In the sales of products of its Railway 
Steel Spring and Alco Products divisions, 
Alco will continue to serve the railroads 
and industry as a whole from its own dis 
trict offices. 

* 


FarRBANKS, Morse & Co.—O. О. Lewis, 
who has been elected vice-president in 
charge of sales and a director of Fair- 
banks, Morse & Co. as noted in the May 
issue, joined the F-M organization in 
1908 as a clerk. For a number of 
years he was a sales engineer in Indiana, 
Ohio and Michigan territories. In 1932 


О. О. Lewis 


he was appointed manager of the com 
pany's Atlanta, Ga., branch house, ani 
in December, 1943, was moved to СЫ. 
cago as assistant sales manager. In 194 
he was appointed sales manager. Mr. 
Lewis is a member of the American Se- 
ciety of Mechanical Engineers, the So 
ciety of Naval Architects and Marine 
Engineers, and the American Society o 
Naval Engineers, Inc. 


* 


Hutson Company.—The О. C. Durres 
Corporation, manufacturers of cushico 
underframes, has been merged into the 
Hulson Company, Chicago. Hulson wil 
continue and expand Duryea’s enginee- 
ing activities and sales in addition te 
those of its own established products 
Hulson will also continue the Baltimore 
office of Duryea, but all communicatios: 
pertaining to the merged companie 
should be addressed to the principe! 
office of the Hulson Company at 3% 
South Michigan avenue, Chicago 4 

V. R. Weiss, formerly president = 
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greatest 


contribution 


to 


freight 


progress 


) 


Duryea, has been elected a director of 
the Hulson Company. J. R. Gillette, vice- 
president of Duryea, has become a vice- 
president of Hulson with headquarters 
in Chicago, and W. E. Heaton continues 
for Hulson in Baltimore, Md. S. Simon- 
son, chief engineer of Duryea, remains in 
charge of all engineering, service and 
inspection relating to Duryea production, 
with headquarters as before at Butler, 
Pa. 
* 

GnaAvBAR Evectric Company. — The 
Graybar Electric Company has divided 
its southwestern district, at Dallas, Texas, 


into two units, the new district being 
called the Gulf Coast district, with head- 
quarters at Houston, Texas. Both dis- 
tricts will continue to operate under the 
supervision of G. T. Marchmont, district 
manager. - Branch houses reporting to 
Houston will be Beaumont, Texas, and 
Corpus Christi; New Orleans, La., and 
Jackson, Miss. Branch houses continuing 
to report to Dallas are San Antonio, 
Texas, Fort Worth, and Amarillo; and 
Shreveport, La. J. E. Fontaine, formerly 
Houston manager, has been appointed 
assistant district manager in charge of 
the new district, and A. W. Palin, for- 


Railway Finishes of Superior Quality 


A system of railway finishes custom built to your production 
requirements and combining exceptional adhesion, high- 
gloss retention, and durability. In lacquer and 


synthetic. 


KO linker CHEMICAL COMPANY 


ONE EAST ELEVENTH STREET * PATERSON 4, NEW JERSEY 
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merly operating manager at Houston, be 
been appointed district operating mar 
ager for Houston and its branches. 

* 

Union Аѕвеѕтоѕ & RUBBER Co.—Jame: 
Н. Watters, president of the Union A+ 
bestos & Rubber Co., with headquarter: 
at Chicago, has been elected chairman 
of the board. Norman C. Naylor, vice 
president at Chicago, succeeds Mr. Wa- 
ters as president. 

Mr. Naylor was associated with the 
American Locomotive Company as vice 
president in charge of western sales of 


Norman C. Naylor 


fices from 1930 to 1947, and subsequently 
served as vice-president in charge of sales 
at New York. He became vice-president 
of Union Asbestos in July, 1948. From 
1943 to 1947 he was president of the 
Railway Supply Manufacturers Associa- 
tion, and is now chairman of the execu- 
tive committee of the Railway Business 
Association. 
* 

Batpwin Locomotive Wonks. — Ed- 
mond J. Hagan has been appointed sale: 
representative for the press and power 
tool department of the Baldwin Locome 
tive Works. Mr. Hagan will cover поп 
ern New Jersey, New York, and New 
England, with headquarters at the Ne» 
York district sales office. 

* 

COMBUSTION ENGINEERING - SUPE- 
HEATER, INc.—H. С. Ebdon and William 
P. E. Ainsworth have been elected vice 
presidents of Combustion Engineering- 
Superheater, Inc., New York. 

Mr. Ebdon joined the company in 
1917 and since 1925 has served succes 
sively as manager of the Proposition De- 
partment; sales engineer, New York + 
trict office and assistant general sales 
manager. Їп 1941 he was appointed 
general sales manager of boilers and 
related equipment. He will continue ia 
the latter capacity, working in aso 
ciation with Donald S. Walker, the com 
pany's vice-president and director of 
sales. 

* 

B. S. Wittrams Company.—The B. 5 
Williams Company has been established 
with factory and engineering offices at 5 
North street, Mount Vernon, N. Y. t 
design, develop and manufacture railroad 
air-conditioning and refrigerating equip 
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Photos Courtesy Chicago & Eastern Illinois Railroad 


qoe rcd Whiting Drop Tables are operating in both 
steam and Diesel repair shops on 114 railroad systems. 
This alone is a testimonial of the valuable service Whiting 
Drop Tables have been contributing to railroad maintenance 
even before the days of the Diesel. 

Another proved design, the Whiting Consolidated Drop 
Table, is built specifically to drop Diesel trucks and replace 
them with чб bs units quickly and safely. The Whiting 
Consolidated Drop Table can be pour ена into existing 
repair shops easily, because only a shallow pit is necessary. 
This means a saving in excavation and concrete costs. 

Whiting Drop Tables are available in a variety of styles 
and sizes. They will speed the job of dropping wheels or com- 
plete trucks on either Diesel-electric or steam locomotives, 
tenders, and coaches. Write for more information. 


MING 


CORPORATION 
15609 Lathrop Avenue, Harvey, Illinois 
RAILROAD MAINTENANCE EQUIPMENT 


Offices in Chicago, Cincinnati, Detroit, Houston, Los Angeles, New York, Philadelphia, 
Pittsburgh, and St. Louis. Representatives in other principal cities, Canadian 
Subsidiary: Whiting Corporation (Canada) Lid., Toronto, Ontario. 
Export Department: 30 Church Street, New York 7, N.Y. 


б ЕДА > 


Whiting Drop Table racked fo release track 
ready to be raised 


Bee УУ Sn Lee 


Six-wheel truck on Whiting Drop Table at 
release position 
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Get "Down-Equipment" Rolling — 


economically – speedily! 


It would be ideal if equipment 
"down-time" could be entirely 
eliminated. However, periodic in- 
spections and overhauls are neces- 
sary for safe and efficient operation. 
Don' let inefficient, outmoded 
metal parts cleaning methods tie 
up your equipment. Get "down- 
equipment" rolling! 

Designed especially to handle 
railroad cleaning problems includ- 
ing those encountered in diesel 
service shops, the Circo C-120 
vapor-spray degreaser does away 
with costly hand-labor operations. 
Circo installations throughout the 
country attest to the efficiency and 


Circo Model C -120 
Cleaning capacity 
18000 Ibs. per hour 


PIONEERS IN THE DEVELOPMENT OF 
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speed of the vapor method for clean- 


ing armatures, field frames, hous- 
ings, axle caps, roller bearings and 
most other parts and assemblies. 
Savings of over 90% in time alone 
are common. 

Not only is valuable time saved 
but better cleaning is assured. 
Warm vapor, harmless to all metals, 
thoroughly penetrates every crack 
or seam. All traces of dirt, oil and 
grease are absolutely removed, 
leaving each part ready for imme- 
diate inspection. Depending on 
size, parts can be removed, abso- 
lutely clean and dry, in 1 to 15 
minutes. Best of all, Circo's fully 
automatic control system guarantees 
operating economy. 

A CIRCO engineered degreaser gives you 


1. Thorough and speedy parts cleaning 

2. Safe operation—uses a nonflammable, 
non-explosive solvent 

3. Economy of operation 

4. Long life with stainless clad, nickel clad 
or zinc sprayed construction. 


CIRCO DEGREASERS PAY FOR THEMSELVES 


For detailed information send for 
our catalog. Our engineers will gladly 
work with you on metal cleaning 
problems requiring equipment of 
special design. A-3064 


CIRCO PRODUCTS COMPANY 


6531 EUCLID AVE. • CLEVELAND, OHIO 


HOT VAPOR CLEANING EQUIPMENT 
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ment. The company will also operate : 
factory-rebuilding and — accessory-pare 
service and will handle liquid cooling and 
other specialized applications in the im 
dustrial and commercial fields. B. & 
Williams, president of the new company. 
was previously director of industrial ге 
search for the Airtemp Division, Chrysler 
Corporation. Prior to his connection 
with Chrysler, he had been with the 
York Corporation. 
* 

Wuitcoms Locomotive COMPANY— 
Charles К. Olson, general manager oí 
the Whitcomb Locomotive Company s 
Rochelle, Ill., has been elected assistant 
vice-president and general manager of 
the company. 

e 

ALAN Woop Stree. Company.—F. E 
Bossert has been appointed New York 
district sales manager for the Alan Wow 
Steel Company, Conshohocken, Pa, t 
succeed W. Н. Dickson, who has retired 
after 41 years of continuous service. 

Mr. Bossert joined Alan Wood in July. 
1910, and, except for service in Work 
War I and with the War Production Boanl 
from July, 1942, to October, 1944, his a 
sociation with the company has bem 
continuous. 


Obituary 
Jonn F. Dees III, vice-president and 
director of the Magnus Brass Мапш 
turing Company and manager of the 
Magnus Brass division of the Nationa 
Lead Company, died on May N m 
Cincinnati, Ohio, after an operation. 
Mr. Deems was born on July 9, 1910 
at Tupper Lake, N. Y. He was 
from Columbia College in 1932 and dur 
ing his summer vacations worked 6 
Lehigh Valley, the Baltimore 
the Delaware, Lackawanna & 
and the Delaware & Hudson. Ш 
he joined F. G. Shattuck & 
1933 to 1935 was associated ¥ 
Horn & Hardart Co. and in 
year he joined the Union 
Rubber Co. as service engine 
1939 to 1943 he worked for 
Brass Manufacturing Company. 
the assets of the latter compa! 
acquired by the National Lead an 
he assumed the positions he held at 
time of his death. ч 


... Consolidation... 
ROAD FREIGHT POWER 


Newest, finest 4000 hp. freight locomotives — each unit powered by a 2000 hp. Opposed- 


Piston diesel. A number of these C Line Locomotives are now being delivered to the 
New York Central. Fairbanks, Morse & Co., Chicago 5, Ill. 


ELIMINATE JACKING STRAIN 


/ 
/ 
/ 
/ 


Keep men fresh for 
repair and maintenance work with 


DUFF-NORTON 


air motor power jacks 


All types of locomotives can be lifted and lowered with 
effortless ease . . . with Duff-Norton Air Motor Power 
Jacks. Absolutely safe and dependable, they can be 
controlled to within a fraction of an inch. Easy to spot 
—easy to handle—they hold loads for long periods of 
time without danger of creepage or sinking. 


QUICK REFERENCE FOR JACK SIZES 


Jack Capacity | Height | Raise Base Head Weight 


No. ‘ons Inches | Inches | Diam. Diam. | Pounds 
Inches Inches 


Aime? 


Two Air Motor Power Jacks can be used simultaneously with ''Y"' connection 
on air hose. 


THE DUFF-NORTON MANUFACTURING CO. 


Main Plant and General Offices, PITTSBURGH 30, PA. Canadian Plant, TORONTO 6, ONT. 


“The House that Jacks Built” 


368 (Adv. 136) RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


HanorLp F. WELCH, sales manager a 
the New York district, Pratt & White 
division, Niles Bement Pond Compas; 
until his retirement last year, died z 
St. Thomas, Virgin Islands, on May 5. 

* 


WaLrER F. HEALY, manager of railway 
sales for the Union Metal Manufacturiz: 


| Company, Canton, Ohio, died on Apri 
| 18, in Indianapolis, Ind. Mr. Healy was 


59 years old. 


PERSONAL 
. MENTION 


General 


С. N. WicciNs, general master mə 
chanic of the Louisville & Nashville s 
Louisville, Ky., has been appointed a 
sistant superintendent of machinery, with 
headquarters at Louisville. Mr. Wiggin: 
was born on October 29, 1914, at Shelby- 
ville, Tenn., and is a graduate of Missi- 
sippi State College with a B.E. degre 
in mechanical engineering in 1939. |: 


' September of that year he entered th 


C. N. Wiggins 


service of the L. & N. as a special sp 
prentice at the road’s South Louisville. 
Ky., shops. In September, 1942, he ws 
appointed a machinist, and in July, 195i 
assistant general foreman at South Loui- 
ville. He was transferred to Corbin, Ky- 
as assistant general foreman in Februar. 


| 1945. The following May he was pr 
| moted to general foreman at Corbin. fir 


became assistant general master mecha? 


‚ ic at Louisville in April, 1947, and geo 


eral master mechanic in January, 19%. 


J. W. HAWTHORNE, assistant chief & 
motive power and equipment of the A! 
lantic Coast Line, has been appoiste 
general superintendent motive power 2»! 
equipment, with headquarters at Wib 
mington, N. C. Mr. Hawthorne was bon 
at Williamsport, Pa., on March 29, 1911. 
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General American-Evans Company, in pro- 
viding railroads and shippers with the most 


ONE ОР AMERIC A'S modern transportation equipment, has chosen 


NAILABLE STEEL FLOORING for its new cars. 
Such cars, leased to railroads, will increase 


the supply of box cars equipped to transport 

LEADING SUPPLIERS shippers’ goods with greater safety and 
improved revenue to the railroads. 

OF LE ASED NAILABLE STEEL FLOORING has been chosen for 

these cars because General American-Evans 

knows that steel flooring provides increased 

overall structural strength to the cars and has 

TRANSPORTATION proved in service to be safe, sure, and efficient. 

This modern construction is a guarantee that 

Е UIPME NT today's mechanical handling equipment can be 

Q used by shippers without danger of car floor 

break-throughs and that goods will be safer 

in transit. These cars represent the ultimate 

CHOOSES in versatility of use to meet modern transpor- 


tation requirements. 


NAILABLE STEEL FLOORING 


PATENTS 


PENDING 50-SF-8A 


Left: 
New General American- 
Evans car showing type of 
lift truck loading method that 
requires N-S-F for safety 


) 


oN 


г GREAT LAKES STEEL CORPORATION 


Further information on 7 
NAILABLE STEEL FLOORING 
is available from sales ©. Steel Floor Division + Ecorse, Detroit 29, Michigan 4 
tati in Detroit, = rad 
Chicago, Philadelphia, - UNIT OF NATIONAL STEEL CORPORATION 
St. Lovis, Atlanta, San ? i 
Francisco. 2 ы - с Seen 77 RR 
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PROPERLY HEATED RIVETS 


with a JOHNSTON 
RIVET FORGE! 


Save oil, save time, cut costs! The Johnston 
Rivet Forge is outstanding for its economy, for 
its ability to hold adjustment and operate stead- 
ily without attention. 


It’s equipped with the proven Johnston non-clogging vacuum oil burner. 
Because it’s engineered with experience there’s no oil valve—no small 
passage to clog! It’s available in portable or stationary types. For safety, 
for dependability, for economy, order the Johnston Rivet Forge! 

Write For Bulletin R-801 


Over Thirty Years Experience in Design and Manufacture of Burners e Blowers e 
Furnaces ө Rivet Forges ө Fire Lighters e Tire Heaters e And Allied Equipment 


f THE > 
SIO MANUFACTURING CO. 
=a JOHNSION :: 
irene” MINNEAPOLIS 13, MINN. 
ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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AMERICAN-FORT PITT 


SPRINGS 


For more than sixty years, 
American-Fort Pitt Springs have 
proved that quality in springs goes 
hand-in-hand with economy. The better the 
springs the better the ride, less damage to 
lading, less cost for maintenance, and a smoother 
journey for the passenger. American-Fort Pitt Springs 
owe their quality to extraordinarily skillful QUIT р, 
engineering and design, up-to-date equipment, sy tuo, 
and automatically-controlled heat treatment. т Ely 
American-Fort Pitt railroad springs meet 
AAR and ASTM specifications. Write for a 
copy of the American-Fort Pitt 
handbook on springs. 


“Better Built” 


AMERICAN-FORT PITT SPRING 


Division of Н. К. Porter Company, Inc. 
2 John St., McKees Rocks, Pennsylvania 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


and attended Purdue University (В: 
М.Е. 1933). He began his career wit 
the New York Air Brake Company ғ 
Watertown, N. Y., in July, 1933, tran: 
ferring to Cleveland, Ohio, in July, 19% 
From January to July, 1940, һе wa: : 
special representative of the Chesapeak- 
& Ohio, then returning to New York Ar 
Brake at Cleveland until October, 194i 


J. W. Hawthorne 


On November 1, 1943, he was appointc! 
assistant superintendent motive power ʻi 
the Central of Georgia and on Januar; |. 
1945, to superintendent motive power. № 
became assistant chief of motive pow 
and equipment of the A.C.L. at Wilmir. 
ton on January 1, 1949. 


Joun F. Ryan, who has been appo: 
ed superintendent of machinery of th 
Louisville & Nashville at Louisville, Kr- 
as announced in the May issue re 
ceived his education at Bethel College. 
Russellville, Ky., and at St. Mary's Ce! 
lege, St. Mary's, Ky. He entered L. & ^ 
service in January, 1910, as a machinis 


John F. Ryan 


apprentice in the roads shops at Ruse 
ville, completing his apprenticeship 5 
1914. Subsequently he served as mach: 
ist and locomotive fireman on the Ovet 
boro and Nashville division until 19). 
when he was transferred to Ravenna. M- 
as a machinist. In 1918 he was арроіг: 
night foreman at Ravenna, and later b 
came enginehouse foreman and gene 
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1. SIMPLICITY ITSELF: Due to 
tapered construction, Timken 
roller bearings take both radial 
and thrust loads in any combina- 
tion. The need for special thrust 
bearings or thrust blocks is elim- 
inated. 


2. ROLLS UNIFORMLY SIZED for 
their particular cup and cone. 
Each roll carries its full share of 
the load. 


3. NO LATERAL SLIDING FRICTION 
in a Timken bearing, due to its 
tapered design. 


is order. 
sed must have а copy of this О 


4. ROLLS STAY PUT... FOR LIFE! 
The rolls in a Timken tapered 


USED ON OVER 5,000 PASSENGER CARS, 
OVER 6,000 STEAM, DIESEL AND ELECTRIC 
LOCOMOTIVES, 3,900 FREIGHT CARS! 


Pioneer of anti-friction bearings for railroads, 
Timken? has remained the leader ever since. 


The advantages of Timken bearings have been con- 
clusively proved in every type of railroad operation. 
Over 5000 passenger cars roll on Timken bearings— 
more than on any other make of anti-friction bearing. 
Over 3900 freight cars roll on Timken bearings— more 
than on any other make of anti-friction bearing. Over 
4000 steam locomotives roll on Timken bearings — 
more than on any other make of anti-friction bearing. 


Let us help you with your bearing applications. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Cable address: "TIMROSCO". 


T? 
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TRADE MARK ВЕС U.S РА! OFF 


TAPERED ROLLER BEARINGS 


Timken bearing application for freight car changeovers. 


NOT JUST A BALL C NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER С> BEARING TAKES RADIAL AND THRUST — 
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roller bearing are permanently 
retained in the bearing assembly. 
Can't fall out and pick up dirt 
during bearing changes. 


5. HARD ON THE OUTSIDE—TOUGH 
ON THE INSIDE! Rolls and races 
made of Timken fine alloy steel 
with wear-resisting surface and 
tough, shock-resistant core. 


6. USE EITHER OIL OR GREASE! 


7. NO ROLL SKIDDING OR SKEW- 
ING! Cone rib keeps tapered rolls 
in positive alignment. Load is 
spread over full roll length. 


8. NO ADJUSTMENTS NEEDED when 
wheel and axle assembly are in- 
stalled in the truck. 


9. AXLE MAGNAFLUX INSPECTION 
SIMPLIFIED! Bearings press off 
with the wheel. 


10. POLISHED AXLE ENDS AREN'T 
NECESSARY! No thrust block used. 


11. SPECIAL AXLE LENGTH TOLER- 
ANCES NOT REQUIRED! 
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— LOADS OR ANY COMBINATION ~ ~~ 
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AIR LINE FAILURE АТ 
THE AIR BRAKE FLANGE 


» 
Tm 
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Time tested and AAR ap- 
proved, the new W-S 
Forged Steel Socket Weld 
Air Brake Flange is set- 
ting performance records 
everywhere. 


One piece drop forged for strength . . . it's 
lighter in weight, less cumbersome to handle, 
and is shock resistant. 


A W-S representative (listed below) will be 


glad to explain how safe, efficient and eco- 
nomical it is. 


WATSON -STULMAM 
HYDRAULIC MACHINERY DIVISION 
ESTABLISHED 1848 
Factory and Main Office: 
ROSELLE, NEW JERSEY 
Branch Office: CHICAGO, ILL. 


Manufactured in Canada by 
CANADIAN VICKERS, Ltd., MONTREAL 


REPRESENTATIVES 
Chicago, 1ЇЇ......................................... W. R. Walsh 
Denver, Colo............... Overgard Machine Tool Co. 
New York, Н. Y...... Eastern Railway Supplies, Inc. 
$t. Paul, Minn............. Anderson Machine Tool Co. 


San Francisco, Calif. ... 
Washington, D. C........ 


... Overland Supply Co. 
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foreman. He was appointed master me- 
chanic in 1940, general master mecnanic 
at Louisville in January, 1944, and assis- 
tant superintendent of machinery in Jan- 
uary, 1948. 


A. D. BINGHAM, assistant to general su- 
perintendent equipment of the New York 
Central at New York, retired on May 1, 
after 41 years of service. 


W. С. RINcLAND, master mechanic of 
the New York Central at Albany, N. Y., 
has been appointed assistant superintend- 
ent equipment at New York. 


LonENzo VALADEZ VALDES has been ap- 
pointed acting superintendent of ma- 
chinery and motive power of the National 
of Mexico. 


J. H. WHIPPLE, JR., assistant superin- 
tendent of Diesel equipment of the Den- 
ver & Rio Grande Western at Denver, 
Colo., has been appointed general me- 
chanical inspector of the Chicago, Rock 
Island & Pacific. 


W. C. WARDWELL, assistant superin- 
tendent equipment of the New York Cen- 
tral at New York, has been appointed as- 
sistant to general superintendent equip- 
ment. 


W. E. Buck has been appointed general 
supervisor machinery and production of 
the New York Central System at New 
York, with supervision over the shop 
machinery and tool committee at Buffalo 
and supervisors of production at steam 
locomotive shops. 


Car Department 


GEonckE О. Prosser has been appointed 
superintendent—car department of the 
Kentucky & Indiana Terminal at Louis- 
ville, Ky. 


Master Mechanics 
And Road Foremen 


W. E. ANDERSON, division general car 
Íoreman of the New York Central at 
Toledo, Ohio, has been appointed assis- 
tant master mechanic at Chicago. The 
position of division general car foreman 
has been abolished. 


W. H. CuipLEY, master mechanic of 
the Boston & Albany at Boston, Mass., has 
been appointed master mechanic of the 
New York Central at Albany, N. Y. The 
position of master mechanic at Boston 
has been abolished. 


H. L. CRANE, acting master mechanic, 
Wyoming division, of the Union Pacific, 
has been appointed master mechanic of 
that division, at Cheyenne, Wyo. 


CanL A. LovE, assistant general master 
mechanic of the Louisville & Nashville at 
Louisville, Ky., has been appointed gen- 
eral master mechanic at Louisville. Mr. 
Love, a graduate of Vanderbilt Univer- 
sity's College of Engineering, started his 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


career with the L. & N. in June, 1939, a 
a special apprentice at South Louisville, 
and subsequently served as machinist un- 
til November, 1943, when he was ap 


Carl A. Love 


pointed assistant general foreman, ser- 
ing, successively, at the South Louisville 
machine shop, at the South Louisville en- 
ginehouse and at Boyles, Ala. Mr. Love 
served as general foreman at Paris, Tenn. 
and at Boyles, prior to his appointment 
in January, 1948, as assistant master me 
chanic at Louisville. 


L. J. Garrett, master mechanic, Cen- 
tral region, of the Pennsylvania at Cleve- 
land, Ohio, has been transferred to the 
position of master mechanic, Westem 
region, with headquarters at Ft. Wayne, 
Ind. 


E. L. Hyatt has been appointed assis- 
tant master mechanic of the Boston & 
Albany at Boston, Mass, in which ca- 
pacity he will continue to have jurisdic- 
tion over the West Springfield (Mas 
Diesel shop. 


Н. W. Rasor, master mechanic of the 
New York Central at Chicago, has been 
given jurisdiction over the equipment de 
partment, including both locomotive and 
car departments, on the Toledo-West and 
Western divisions. 


В. W. Swain, general foreman of the 
St. Louis-San Francisco at Sherman, 
Tex, has been appointed master me 
chanic, with headquarters at Sherman. 


E. M. VANDIVER, acting master mechan- 
ic, Arkansas division, Missouri Pacific, at 
North Little Rock, Ark. has been ар 
pointed master mechanic at North Little 
Rock. 


Obituary 


WiLLIAM R. МсМомм, retired special 
assistant to vice-president and general 
manager of the Merchants Despatch 
Transportation Company, died on May 10 
at the age of 74. 


GEORGE ScHEPP, master mechanic, Ar- 
kansas division, Missouri Pacific, at 
North Little Rock, Ark., died on Apri 
16 at Little Rock. 
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How Standard AAR Solid Bearings Provide 


MAXIMUM POTENTIAL 
IN TON MILES PER HOUR 


— af minimum cost ! 


Tn a unit of motive power, railroads buy poten- 
tial gross ton miles per hour. They want to 
move a maximum number of cars at highest 
practical speeds over prevailing grades of 
track. And when those cars are standard-bear- 
ing-equipped, they can do just that, at lowest 
possible cost. Here's why: 


LOWEST INITIAL CAR COST 


Per car set, standard AAR bearing assemblies 
average about 1/20 of the cost of the multiple- 
unit type. In terms of rolling stock, that means 
you get four solid-bearing cars for the price of 
three of any other bearing type. Right there 
you have a 3396 advantage in potential ton 
miles of revenue per car dollar invested. 


LOWEST OPERATING COST 


It takes less power, therefore less fuel, to move 
a train from “A” to “B” when cars are solid 
bearing equipped. That's because there's equal 
or less friction per bearing in pounds per ton 
over the whole run. But that's not all. On every 
moving train solid bearings save many tons 
excess dead weight — put the maximum trac- 


Yes, in every way, the AAR solid bearing is a railroad's best bearing invest- 
ment. It's a simple standard: dependable, safe, unrestricted as to speed and 
load, with an unbeaten performance record in rigorous railroad service. 
Magnus Metal Corporation, 111 Broadway, New York 6, N. Y.; 80 E. Jackson 


Boulevard, Chicago 4, Ill. 


MAGNUS METAL CORPORATION 


Subsidiary of 


NATIONAL LEAD COMPANY 


tive effort of a locomotive to the business of 
moving goods. 


MAXIMUM PROTECTION FOR LADING 


The standard AAR solid bearing is the only 
journal bearing for rolling stock that inherent- 
ly provides flexible control of lateral shocks — 
around curves, over joints, frogs and switches. 
There's permissible lateral movement designed 
right into the bearing, to cushion shocks before 
they reach the car and lading. And that's why 
solid bearings admittedly give unequalled rid- 
ing quality on any standard freight car truck. 


LOWEST COST FOR MAINTENANCE 


There's never any shopping for bearing main- 
tenance with AAR solid bearing cars. Com- 
plete inspection takes less than a minute. Re- 
placement's simply a matter of jacking the 
“Бох” — а ten minute job for a one-man crew. 
No costly equipment or labor involved — no 
excessive standby inventories—no extra delays 
for replacing trucks. And that adds up to more 
time “оп line" — a still greater potential in net 
ton miles of revenue. 


Pennsylvania 2,500 Hp. Switcher 


Lima-Hamilton delivers the first of eleven transfer locomotives 


with 108,000-1Ь tractive force and 360.000-Ib. total weight 


жиш 
LT. d TEE E EE Tg 
ol Ve | | tt p 


EIL 


0 
0 10 20 30 4 
Miles per Hour 


0 2 4 6.8, M 12. J4 l6 
Amperes-Hundreds 


Speed-tractive-force curves for 15:63 


gear 


JULY, 1950 


ratio and 42-in wheels 


18 20 22 24 


] лмл-НАмптох Corporation, from its Lima Locomotive 
Works Division at Lima, Ohio, has delivered to the 
Pennsylvania the first of eleven 2,500-hp. Diesel-electric 
transfer locomotives on order for that road. At the same 
time, Lima-Hamilton announced that, in addition to its 
800- and 1,200-hp. switchers, it has added a 2,400-hp. 
unit to its standard line. This latter locomotive is similar 
in many respects to the 2,500-hp. design. 

Of the steeple cab type, the 2,500-hp. unit is of the 
C-C wheel arrangement, with a single cab mounted on 
the frame which is carried on two six-wheel side-equalized 
swivel trucks having a motor on each axle. The oper- 
ator's compartment is located at the center of the loco- 
motive, with a power plant hood extending to each end 
of the unit. The rating of 2,500-hp. is the combined brake 
horsepower of the two engines. 

The locomotive is powered by two Lima-Hamilton 
9-in. by 12-in. vertical eight-cylinder Diesel engines of 
the four-cycle, single-acting, pressure-charged type. Each 
of these engines develops a full 1,250 b.hp. The loco- 
motive, which weighs 180 tons in working order, has a 
maximum speed of 65 m.p.h. 

The starting tractive force of the locomotive (30 per 
cent adhesion) is 108,000 Ib. The maximum height to the 
top of the cab is 14 ft. 6 in., while the maximum width 
over brake cylinders is 10 ft. 21% in., and over hand rails 
is 9 ft. 114g in. The length inside coupler knuckles is 
79 ft.; the distance between truck centers is 49 ft. 0 in.; 
the truck wheel base is 13 ft. and the total wheel base, 61 
ft. 3 in. The diameter is 42 in. The various capacities 
are as follows: fuel oil, 1.250 gal.; cooling water, 450 
gal.; lubricating oil, 290 gal. 
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PARTIAL LIST OF MATERIALS AND EQUIP- 
MENT FOR THE LIMA-HAMILTON 2,500-HP. 
DIESEL-ELECTRIC TRANSFER LOCOMOTIVE 


Boxes, truck, with lids ........ Balmar Corp., Baltimore, Md. 
Couplers, rubber draít gears 
and draft yokes ............. National Malleable & Steel Castings Co., Cleve- 
land, Ohio 
Coupling, Steel Flex ........... Falk Corp. Milwaukee, Wis. 
Motor trucks .General Steel Castings Corp., Granite City, Ill. 
Wheel. -.;.;55»+4%%54+4»%»995999 Armco Steel Corp., Middletown, Ohio 


Bethlehem Steel Co., Bethlehem, Pa. 
Air brake, air compressor 
and foundation brake ........ Westinghouse Air Brake Co., Wilmerding, Pa. 


Handbrake ............. .National Brake Co., New York 

Diesel engines, 9-in. by 12- .Lima-Hamilton Corp., Lima, Ohio 
Turbo-charger ............ .Elliott Co., Jeannette, Pa. 

Governor ........... .Woodward Governor Co., Rockford, Ш. 
Electrical equipment ........... Westinghouse Electric Corp., Pittsburgh, Pa. 


Connectors, motor cable clasp ..Burndy Engineering Co., New York 
Blowers, traction motor .Buffalo Forge Co., Buffalo, N. Y. 
Batteries ............... ..Electric Storage Battery Co., Philadelphia, Pa. 
Water temperature operated 
switch and control sleeve ....Detroit Lubricator Co., Detroit, Mich. 
Water tank gage ..0. C. Keckley Co., Chicago 
Cab ventilator ..... ..Prime Manufacturing Co., Milwaukee, Wis. 
Valve, back press . .Klipfel Valves, Inc., Hamilton, Ohio 
Air-filter silencer . Air Maze Corp., Cleveland, Ohio 
Air-filter panels ............... Farr Co., Los Angeles, Cal. 
Air-intake manifold pressure 
and temperature indicator 
ENMEÓB Leere Manning, Maxwell & Moore, Inc., Bridgeport, 
Conn. 


Fan assembly, radiator cool- 
ing, 60-in. ........ eere International Engineering, Inc., Dayton, Ohio 
Hot-water heater; radiator 
shutter assembly, R & L .....Kysor Heater Co., Cadillac, Mich. 
Radiators; heat exchangers ....Young Radiator Co., Racine, Wis. 
Valve, shut-off, emergency fuel .Manning, Maxwell & Moore, Inc., Bridgeport, 


Conn. 
Pump, fuel oil ................. Viking Pump Co., Cedar Falls, Iowa 
Filter, lubricating oil (pressure 
line) and fuel oil ........ 2 W. W. Nugent & Co., Chicago 


Filter, lubricating and fuel oil.. Michiana Products Corp., Michigan City, Ind. 

Gage, lubricating oil pressure ...Manning, Maxwell & Moore, Inc., Bridgeport, 
Conn. 

Gages, fuel oil tank level ...... Nathan Manufacturing Co., New York 

Gage, lubricating oil tank ..0. С. Keckley Co., Chicago 

Bell ringer ..Viloco Railway Equipment Co., Chicago 


Windshield wipers .............. Sprague Devices Co., Chas. A., Michigan City, 
Ind. 
Doors, cab, front and rear ..... Met-L-Wood Corp., Chicago 
Cab door locks; hood door 
latches .......................АЧашз & Westlake Co., Elkhart, Ind. 
Footboards ..... Apex Railway Products Co., Chicago 
Side step treads .............. Blaw-Knox Co., Pittsburgh, Pa. 
Headlight; number lightboxes ..Pyle-National Co., Chicago 
бий. SIBOD.. сео асве Fulton Co., Milwaukee, Wis. 


Inspection card holders Adams & Westlake Co., Elkhart, Ind. 


Marker lights ............. ..Lovell-Dressel Co., Arlington, N. J. 
Vent, grid type, with 

weather cap ......... nnn Protectoseal Co., Chicago 
Pneuphonic horn . ..Westinghouse Air Brake Co., Wilmerding, Pa. 
BAIT. жуык ut esse run Ure ДУЛ) Prime Manufacturing Co., Milwaukee, Wis. 
Fire extinguisher and bracket .. Walter Kidde & Co., Belleville, N. J. 
Fire extinguisher ............... Pyrene Manufacturing Co., Newark, N. J. 


Operator's control station 


With few exceptions, all locomotive components of the 
new Lima-Hamilton 2,500-hp. unit, such as the hood, 
operators compartment, trucks, underframe, pipe and 
fittings, lighting system, and other miscellaneous 
are similar in construction to components of the 800- and 
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Side elevation of 


JULY, 1959 


The cab opposite the control station 


1,200-hp. Lima-Hamiltons. Trucks, for example, are of provided on each side, while front and rear windows are 

one-piece steel castings, equipped with plain-bearing fixed. All windows and doors have safety plate glass, 

journal boxes. The underframe is of welded construction. mounted in special key-type rubber channels, offering 
Entrance to the operator's insulated compartment in the easy removal and maximum safety against breakage. 

center of the locomotive is through a door on each side 

which gives access to the runboard. Sliding windows are (Continued on page 378) 
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0-һр. transfer locomotive 
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One of 300 all-steel refrigerator cars, with underslung heaters, turned out by the Transcona shops during 1948 and 1949 


"Reefers" with Overhead Bunkers* 


What these cars, now nearly 3,000 in number, are accomplishing 
in increasing car loads and reducing ice consumption — Under- 
slung charcoal heaters being applied — Sliding doors on trial 


By A. N. Campbell} 


In Canada, all of the refrigerator cars in the country 
are owned and operated by the railroads. In the 1930's 
farsighted Canadian car designers took a different ap- 
proach to the problem of the shortcomings of the end- 
bunker refrigerator car. They foresaw that the economy 
of the country, the growth of scores of industries and 
the well being of millions of Canadians would depend 
for years to come on the transportation of Canada’s 
foodstuffs over long distances through great extremes 
of temperature. They choose to modernize their present 
ownership of the end-bunker refrigerators and to keep 
them up to date with latest designs of this car in the 
United States, but to build new cars along entirely dif- 
ferent lines. 

They found this to be a difficult task. The designer 
of the refrigerator car must adhere to all of the man- 
datory rules and requirements of the United States and 
Canada. No car of untried type can be offered in inter- 
change until it's size, capacity, and design have been 
approved by the Transportation and Mechanical Divi- 
sions of the Association of American Railroads. He 
has little leaway as far as exterior dimensions of the 
car are concerned, and practically none as far as the 
design of running gear is concerned. In case this should 
create the impression that these various requirement: 
tend to discourage originality and the development oí 


The outside charcoal heater transmits the heat to E a paper presented before the Toronto Railway Club April 24 

А ; Y d М . ub on April 24. 
the interior by means of liquid circulating through T Assistant vice-president, International Equipment Company, Ltd., Mont- 
interior radiator pipes—A Canadian Pacific car real Que. 
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Floor racks raised in the Canadian National overhead iced 
refrigerator car, showing welded floor and heater pipes 


new ideas in design on the part of individual railroads, 
it must be understood that all of these regulations are 
adopted for the common good and upon the vote of 
the majority of the railroads which make up the A.A.R. 
membership. 

In contemplating redesigning their refrigerator cars 
completely, Canadian railroad engineers had no alterna- 
tive but to start out with A.A.R. standards. They used 
the latest types of trucks, draft gears and other running 
gear, all strictly in accordance with the requirements 
of the A.A.R. Upon these trucks they built a steel under- 
frame and superstructure meeting all A.A.R. strength 
requirements actually following closely the A.A.R. stand- 
ard design of steel-sheathed box car which has proved 
itself capable of withstanding fifteen years or more of 
the most rigorous railway service. 

Inside the outer steel sheathing an additional steel 
shell is built, completely insulated from the outside frame 
by means .of four to five inches of the best insulation 
obtainable. Very careful planning was necessary to 
avoid any metal-to-metal contact between the inside and 
outside metal shells. It is calculated that one bolt pass- 
ing from the inside to the outside of a refrigerator car 
can cause a heat loss of from three to four B.t.u. per 
hour. In the old end bunker cars, heat loss in this manner 
was calculated at 27 B.t.u. per hour, or about 20 per 
cent of the total heat leak through the walls, floor and 
roof of a car. About 28 per cent of the area of the 
side walls of a wood-sheathed end-bunker car was not 
properly insulated due to framing members occupying 
space which should have contained efficient insulation. 


Wood has more than four times the conductivity of good . 


insulation. Therefore, the difference in heat loss be- 
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The air-circulation circuit in the 
overhead-bunker refrigerator car. 


tween the modern Canadian refrigerator car and the 
old end-bunker car is considerable, explaining, in part, 
record savings in ice established with the new design 
of car. Moisture in the insulation has much to do with 
insulating value, hence the outside steel shell is sealed 
with riveted or welded joints, while the inside steel shell 
has welded joints which are flooded with asphalt as an 
additional vapor barrier. 


Overhead Bunkers 


Instead of locating the ice at the ends of the car as 
in the end-bunker design, Canadian engineers benefited 
from the experiences of a sister member in the British 
Commonwealth of Nations and based their design on that 
of refrigerator cars constructed previously and operated 
by the South African Railways and Harbours Board. 

Under the insulation in the roof of the car shallow ice 
tanks, eight in number, are mounted in such a way that 
they can be filled with ice from the roof of the car. 
These tanks retain a reservoir of cold brine in them even 
after all the ice load has melted. They hold about seven 
thousand pounds of ice and salt when filled and, with a 
30 per cent to 70 per cent mixture, the temperature of 
the melting ice is 6 deg. below zero. 

Below the ice tanks are plywood drain pans which col- 
lect any condensation which may form on the surface of 
the cold tanks. The drain pans nested closely together 
form the ceiling of the car. The side walls are composed 
of shallow flues covered with plywood inside lining. The 
floors are metal, welded at the joints so that no moisture 
can get down into the underframe or insulation. Floors 
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are specially sloped and formed to clear moisture from the 
cars. Floor racks allow free air circulation under the 
load transversely, longitudinally and vertically through 
openings in the racks. 

Under the drain pans in the ceiling of the car there 
are specially designed meat racks so that dressed car- 
casses of meat can be carried as well as other perishables. 
The Canadian car is an all-purpose type designed to carry 
any perishable commodity ordinarily shipped by rail. 


Underslung Heaters 


New Canadian cars are equipped with an underslung 
charcoal heater carried under the car where it can be 
quickly examined and serviced from the ground. This 
type of heater was developed about fourteen years ago 
by the Canadian railways with the co-operation of the 
National Research Council. The device is much similar 
in principle to the portable charcoal heater, but is larger 
and more reliable. It has a firepot with an adjustable 
draft control, fed automatically from a magazine above 
holding 50 to 60 Ib. of charcoal. Copper coils in the 
heater connect to heater coils under the floor racks 
through which anti-freeze heated in the firepot circulates 
throughout the car. Air, heated by the coils, rises through 
the load, evenly heating it by natural convection. Anti- 
freeze is used so that the liquid in the pipes will not 
Íreeze when the car is under refrigeration, or when it 
is traveling empty with no fire in the heater at Canadian 
winter temperatures. 

With the underslung heater, the differences in tempera- 
ture of lading at various locations is rarely more than a 
few degrees and there is no poisonous carbon monoxide 
gas liberated in the car to damage fresh meats or incon- 
venience men working with the cars. Tests are now being 
made in Canada with a thermostatically controlled heater. 
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The sliding door now in 
use on some Canadian 
National refrigerator 
cars.—This car is of 
50-tons capacity, ven- 
tilated and heated, 
with overhead icing— 
The sliding door was 
installed at the Trans- 
cona shops and the car 
was put in service in 
May, 1950 


Canadian railroads are proceeding cautiously; they must 
be sure that a device is absolutely reliable under the most 
unfavorable conditions which may be encountered before 
adopting it. 

А distance-reading thermometer, located in the outside 
sheathing of Canadian refrigerator cars, indicates at a 
glance what temperature exists inside the car at the top 
and bottom of the load. This device is so designed that 
it is completely unaffected by outside temperatures or by 
temperatures which exist between the dials on the outside 
of the car and the location where the temperature deter- 
mination is desired. 

When cars are not equipped with distance-reading 
thermometers, it is a custom to light the heaters when 
the outside temperature goes down to a specified level, 
regardless of the temperature of the air or the load inside 
the car. This is the only way in which protection for the 
load against freezing can be provided. Since the installa- 
tion is not the same in all cars, heaters are sometimes 
lighted when they are not required and overheating dam- 
age results. When cars are equipped with thermometers 
which indicate temperatures of the load without opening 
the doors, arrangements can be made to light the heaters 
only when the load requires it. This is the sensible and 
safe way of transporting perishables in cold weather. 
Conversely, readings of the thermometer on the side of 
the car indicate when reicing of the load is necessary 
in summer. Often the temperature inside a car is such 
that icing at some regularly scheduled icing station can 
be avoided, resulting in considerable savings both in time 
and expense to the railroad and the shipper. Without the 
thermometers, however, it is the custom to reice cars 
without regard for the immediate requirements of the 
lading when the outside temperature at the time indicates 
that certain refrigeration protection is necessary. By the 
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use of the distance-reading thermometers, a great deal 
of guesswork is eliminated. 

Since the original Canadian designs of overhead re- 
frigerator cars were adopted, refinements have been 
added from year to year as experience and tests proved 
their worth. The drain traps on one type of Canadian 
overhead car are located midway between the center and 
the ends of the car to keep the drainage away from the 
trucks and running gear, avoiding, in part, at least, some 
of the corrosion to these parts which results from their 
exposure to brine drippings in the ordinary type of car. 
Sliding doors, first applied for test several years ago, 
have now been improved and are now being installed on 
additional cars for further tests. Still other refinements 
are now being studied. Canadian railroads in the past 
eleven years have placed in service nearly three thousand 
units of the Canadian overhead type refrigerator car. 
They have invested over thirty-five million dollars in 
them. Now let us see what they obtained for their initia- 
tive, ingenuity and investment. 


Performance 


With the end-bunker cars, about 7 ft. of longitudinal 
floor space (over 300 cu. ft. of the interior) is taken up 
by the ice bunkers and, due to the necessity for allowing 
space at the sides, at the center and over the load for air 
circulation, only a part load of perishables can be handled. 
In the overhead iced car every cubic inch of loading space 
can be utilized. In the last few years a great deal of em- 
phasis has been placed on building lighter cars so that 
more payload can be carried per car, resulting in a 
reduction of the number of cars used to carry the same 
quantity of goods. . 

Prior to the war the average load carried in an end- 
bunker car was about 35,000 Ib. The overhead iced car 
is often loaded to over 90,000 Ib. and the load limit is 
over 100,000 Ib. In addition, it requires considerably 
less ice, which, of course, is dead weight on which the 
railway gains no revenue and for which the shipper pays. 

In the end-bunker car perishables cannot be loaded 
higher than the top of the bunker bulkhead, otherwise 
the flow of air is stopped and the load could not be 
cooled properly. Seven hundred fifty to 800 boxes of 
apples are carried in an end-bunker car, while the over- 
head car carries 1,152 boxes. The end bunker carries 
550 crates of oranges, while the overhead car carries 840 
crates. Аз against 660 egg crates in the end bunker, the 
overhead iced car carries 900 crates. 

In addition to freight charges, the railway patron— 
the shipper of a perishable commodity—must bear the 
cost of icing and heating. Refrigeration is usually 
charged for according to the number of tons of ice 
and pounds of salt used, since a large precooled or frozen 
load costs no more to refrigerate than a small load. The 
overhead iced car requires less ice than the end bunker 
car and it is common for transcontinental loads in over- 
head iced, thermometer-equipped cars originating at 
Prince Rupert to require only one to three re-icings en 
route, against seven re-icings at each regular icing sta- 
tion, 24 hr. apart, for an end-bunker car with a smaller 
load. Ice economies for the railway shipper may exceed 
$100 per trip. 

Along with these economies both to the shipper and 
the railway, the overhead iced car does an all-around 
better job whether the commodity requires heating, venti- 
lation or refrigeration. The air around the tanks in the 
ceiling of the car is cooled and falls down through the 
flues behind the lining in the walls of the car. It is 
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Eight hatches serve the overhead ice tanks 


liberated under the floor racks and, as it picks up heat 
from the load, it goes straight up to the ceiling ice tanks 
where it is cooled again. The air needs to travel only 
about 25 ft. regardless of the length of the car as against 
air travel of about 47 ft. in an end-bunker car. 

In spite of this record, the Canadian railways are not 
resting on their laurels; they are watching every develop- 


. ment. They would like to reduce the cost of building 


and maintaining their cars with their 500 odd different 
parts. They would like to be able to hold temperatures 
still lower at reasonable cost. They would like to be 
able to reduce their investment of millions of dollars in 
ice each year. 

Canadian railroads actually use about 200,000 tons of 
ice each year for refrigerator cars. They buy about 300,- 
000 tons (about 10,000 carloads) at a cost of over two 
million dollars, as one third shrinks away before it is 
used. Ice is harder to obtain every year. Canada, the 
land of ice and snow, has found it necessary to import 
thousands of dollars worth of ice. 


Ice Limitations 


Ice alone will not produce temperatures lower than 32 
deg. F. in the coldest part of the car, as this is the lowest 
temperature at which ice melts. By adding salt, the melt- 
ing point is lowered. Ten pounds of salt added to 100 lb. 
of ice will produce a temperature of 21 deg. above zero. 
Thirty pounds of salt with 100 Ib. of ice will produce a 
temperature of 6 deg. below zero. The temperature in 
the car is, of course, somewhat higher than that of the 
refrigerant and the addition of a quantity of salt to ice 
in an end bunker car, pertivilady. is not a reliable 
indication of temperature which will be obtained, as the 
salt rattles down through the ice to the bottom of the 
bunker. Residue from impurities in the ice, which runs 
as high as 10 per cent, forms a stone-like deposit in the 
drain pans and tanks of refrigerator cars. The salt 
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further provides a problem in that it quickly corrodes 
car parts and causes considerable damage to tracks and 
bridges as it escapes in solution from the drains of the 
car. 

As much as 2,600 lb. of brine may drain from one 
refrigerator car in 24 hours. Brine drippings cause 
thousands of dollars worth of damage to tracks, bridges, 
and car parts every year. The report of the Federal Co- 
ordinater of Transport published in 1935 estimated 
damage to tracks and bridges in the United States from 
this cause may amount to $420,000 per year. One Cana- 
dian railroad has tested out hundreds of types of paint 
in the hope of finding an inexpensive miracle product 
which will resist brine corrosion without greatly increas- 
ing the cost of the cars. 

Canadian railroads have experimented with the use of 
dry ice which costs many times that of water ice, but is 
about twice as efficient. Solid carbon dioxide melts at 
109 deg. F. below zero and is, therefore, difficult to 
transport and store. Use of this type of refrigerant 
avoids difficulties with brine and reduces the dead weight 
of ice transported about the country. However, the gas 
liberated from dry ice has a bad effect on the flavor of 
certain perishables and a discoloring effect on certain 
meats. 

Canadian railroads have experimented further and 
find that they can obtain temperatures as low as 15 deg. 
F. below zero in their overhead cars by the use of salts 
other than sodium chloride (table salt), commonly used. 
The cost is considerably higher, however, and delays 
for re-icing increase correspondingly. 

Plastics are often mentioned as promising materials 
for freight-car construction, particularly where their 
resistance to brine corrosion is an advantage. One 
Canadian railroad is testing plastic flues in the interior 
of an overhead iced refrigerator car, and in the United 
States one company is now offering a lightweight hatch 
cover made from plastic. 


Mechanical Refrigeration 


Аз in Canada, United States refrigerator car owners 
are experimenting with methods of refrigerating cars 
without using ice and salt. An ammonia absorption 
system was installed in a few cars several years ago. 
Ammonia carried under the car expended in coils inside, 
then was absorbed by a tank of water. Special supplies 
and equipment for recovering the ammonia were required 
and further installations were not considered practical. 

About 20 years ago 80 cars were placed in service 
equipped with a refrigeration system which depended 
upon the adsorption of the refrigerant by silica gel re- 
activated by a propane gas flame. Some of these cars 
were tried out in Canada. They were demonstrated as 
incapable of providing uniform temperatures much lower 
than 20 deg. F. and, therefore, were considered to be no 
better than ordinary refrigerator cars. 

British Columbia packers are at the present time plead- 
ing for uniform zero refrigeration which even the over- 
head iced car cannot provide. The Canadian Department 
of Fisheries are interested and, as a result, a Canadian 
railroad car has been fitted up with a mechanical refrig- 
eration system powered by two gasoline motors. This 
device, as far as railway operation is concerned, is still 
in the test stage. Its future is obscure, due to the fact 
that the A.A.R. rules of interchange prohibit the free 
movement of cars equipped with machines using fuel 
such as gasoline, and it is doubtful if railroad insurance 
companies will accept the risk of operating freight cars 
so equipped. 
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Freedom of movement of railway cars equipped with 
machines using Diesel fuel oil are not affected by the 
A.A.R. rules, but, in the past, Diesel engines were not 
built small enough for the purpose. Recently a suitable 
Diesel engine has been developed in the United States 
and two cars have been fitted ир with Diesel powered 
mechanical refrigeration. These cars have been used 
successfully to transport frozen orange juice concentrate 
from Florida to New York and Boston. In tests, the cars 
have been loaded at 8 deg. below zero in 75-deg. weather. 
proceeded to destination and maintained the same tem- 
perature at unloading. The United States car line operat- 
ing these two test cars has now ordered ten more to be 
put into service this year. 

It is obvious that, in the future, there will be new de- 
velopments in the handling of perishable railway traffic 
so vital to the life and development of the nation and its 
resources. However, thousands of cars are involved and 
every new development which is adopted must show a 
profit—in reduced building costs; in reduced maintenance 
of cars, tracks, bridges or other facilities; in traffic held: 
in traffic gained, or in better service to railway patrons. 
When a device or design is proved to possess one or more 
of these advantages, Ї am confident that Canadian rail 
ways will be one of the first to adopt it. 


Pennsylvania 
2,500 Hp. Switcher 


(Continued from page 373) 


Differences between this and other Lima-Hamilton loco- 
motives are found in the air-brake equipment and in the 
trucks. The air-brake equipment is a 24 RL dual-station, 
automatic and self-lapping straight-air brake. The trucks 
have six wheels. The electrical equipment, which is West- 
inghouse throughout, includes six Type 370DL traction 
motors, series type, axle hung, forced ventilated, and 
equipped with single-reduction gearing which drives the 
locomotive. Other electrical equipment includes two main 
generators, Type 499.B, two exciters, two fan generators. 
and two traction-motor-blower motors. 

The eight-cylinder, 9-in. by 12-in. Lima-Hamilton Diesel 
engines in the locomotive are pressure-charged to develop 
1,250 hp. each. The pressure-charging is accomplished 
by an Elliott pressure-charger, and is accompanied by 
intercooling the pressure-charged air between the charger 
and the engine intake. This inter-cooling of intake air 
produces lower temperatures throughout the cycle. The 
Diesel engine, and all its parts, are also interchangeable 
with the engines in the 1,200-hp. locomotives. 

Controls are electro-pneumatic, with two stations for 
the operator. The controls are used with a Woodward- 
type governor and governor operator, and a Woodward- 
type load control using a face-plate type rheostat. Trac 
tion motors are connected in two groups of three in serie: 
across the generator. Two steps of field shunting are 
provided with automatic switching. There is push button 
control of lighting and other auxiliary apparatus. Com 
pressed air for electro-pneumatic apparatus is 70 lb. per 
sq. in. while wheel-slip relays operate a light, warning the 
engineman when the slipping of a pair of wheels occurs. 
The tractive-force curve indicates speed-tractive effort 
characteristics. 
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Diesel-Electric Locomotive Units 


In Railway Service 


Class I railroads’ Diesel-electric locomotive inventory in- 
creased by 2,755 units—more than 33 per cent—in 1949 


As OF DECEMBER 31, 1949, there were 11,996 Diesel- 
electric locomotive units in railway service, of which 
10,973 units were owned by Class I railroads in the 
United States, excluding switching and terminal com- 
panies. 

The Diesel-electric locomotive inventory of Class I 
railroads was increased by 2,755 units — more than 33 
per cent — from 8,218 units, as of December 31, 1948, 
to 10,973 units as of the same date in 1949. This increase 


in a period of twelve months includes 19 units of 2,250. 


hp.; 214 units of 2,000 hp.; 1,505 units of 1,500 hp.; 
8 units of 1,200 hp.; and 1,009 units of 1,00 or less hp. 

Switching and terminal companies and Class II and 
HI railroads owned approximately 1,023 Diesel.electric 
locomotive units of 851,868 horsepower as of December 
31, 1949. 


The Diesel-electric locomotive units in service on 
Class I railroads, switching and terminal companies 
excluded, as of December 31, 1949, were as follows: 


X U oe Unit Horsepower 
nits nit 
36 3,000 108,000 
19 2,250 42,750 
1,230 2,000 2,460,000 
36 1,800 64,800 
3,855 1,500 5,782,500 
1,170 1,350 1,579,500 
21 1,200 25,200 
4,606 1,000 or less 3,947,100 
Total 10,973 14,009,850 


The following tabulation presents, for the first time, 
the number of Diesel-electric locomotive units in service 
on each Class I railroad, arranged according to various 
horsepower classifications. 


DIESEL-ELECTRIC LOCOMOTIVE UNITS IN SERVICE ON CLASS | RAILWAYS 
Excluding Switching & Terminal Companies—As of December 31, 1949 


Number of Units in Various Horsepower Classes* Total 

— ———— 
Railroad 3000 2250 2000 1800 1500 1350 1200 1000 ог іевв Units ^ Horsepowert 
Akron, Canton & Youngstown................ ARI Р 4 " 1 тег scars 2 7 11,160 
Ann АгЬог.................................. Um 615 vie 3 3 1,680 
Atlanta & St. Andrews Bay................... 1 rein Serv 11 12 12,500 
Atlanta & West Point —W. of Ala.............. — M Lite «Сыз 5 vri P 6 11 13,500 
Atchison, Topeka & Santa Fe................. жы ек 58 13 236 320 wae 237 864 1,149,550 
Atlantic Coast 1Шпе.......................... 59 TR 24 72 22. 34 189 284,800 
Baltimore & Ohio........................... 32 12 102 24 Ide. 171 341 431,960 
Bangor & Агоовіоок......................... 2 $24 20 T kids 4 26 38,000 
Bessemer & Lake Егіе....................... 2 VS euh 2 4 4,530 
Boston & Маіре............................. 21 22 70 Uae 57 170 210,100 
Central of Сеогаїа........................... aie "I 10 14 25 49 63,389 
Central of ЇЧ. J.—Cent. of Ра................. panty whens 6 44 31 81 101,460 
Central Үегшоп{............................ xus abi bre 3 3 3,000 
Chesapeake & Ohio, incl. Р.М................. Sener че 12 19 114 145 163,300 
Chicago & Eastern Illinois.................... 55 ed 3 36 18 57 74,060 
C. & N. W.—C. St. P. M. &О................ RTR eie 45 E 114 8 wale 153 320 393,550 
Chicago, Burlington & Quincy................ er 3 67 4 110 74 2 136 396 537,370 
Chicago Great Western. ......... 9 5 68 i 42 119 157,680 
Chicago, Indianapolis & Louisville. hu. RT eiie 47 10 57 79,100 
Chicago, Milwaukee, St. P. & Рас............. m Tor 35 62 52 118 261 332,400 
Chicago, Rock Island & Pacific................ .... "S 31 77 48 6 127 289 341,360 
Clinchfield... 0.0.0... ccc cece cece eee eens * 10 ss 10 15,000 
Colorado & Ѕошіћегп........................ 2 T 4 6 8,000 
Colorado & Муотіпв........................ T» 3 3 3,000 
Columbus & СгеепуШе....................... 5 2 1 8,700 
Delaware & Нийвоп......................... 26 32 58 71,000 
Delaware, Lackawanna & Western............. 55 20 54 129 149,040 
Denver & Rio Grande Western................ 6 55 48 dina 37 146 190,760 
Detroit & Маскіпас......................... 6 veg intact 1 7 9,660 
Detroit, Toledo & Ironton.................... itt 9 9 


* Number of Units Based on A. A. R. Statistics. 


8,200 


1 Horsepower Compiled by the Simmons-Boardman Publishing Corporation. 


a ——— ———————————— 
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DIESEL-ELECTRIC LOCOMOTIVE UNITS IN SERVICE ON CLASS | RAILWAYS— CONTINUED 


Number of Units in Various Horsepower Classes "Total 
——MÓMM—M—Ó—M———M—ÓMMMÀÓMM MM ————— —— — a 

Railroad 3000 2250 2000 1800 1500 1350 1200 1000 or lees Units Horsepower 
Duluth, So. Shore & Atlantic............. boss usi ines 3 NUS 3 Vers Su 1 13 17.500 
Elgin, Joliet & Eastern............ жука ees “жуз uot 31 m 10 weave er 107 148 167,900 
Erie. ............ жакка ке а Sis e p EE. К ГА PET 12 ANS 119 24 is rie 103 258 324,340 
Florida East Coast...... desee ЖАЮ S gu cess rere 26 vire 18 ЕР кез eee 44 79,000 
Ft. Worth & Denver Сйу.................... e "n 2 BERI ЛЛ, ТУ MON 5 1 8,600 
Сеогвіа.................... ССБ; 3 8 11 12,500 
Grand Trunk Western. ............... Roe 22 а 36 58 67,390 
Great Northern...... TANEET AIO cave ҮКЕ 13 114 96 E 89 312 412.240 
Green Bay & Уїөзїегп........................ — no" Paes peas 5 aod es 4 9 10,360 
Gulf Coast Lines. .............. кейЫ e e n — dad 2 mem 36 -— -— 15 53 70,250 
Gulf, Mobile & Ohio, incl. Alton.............. Ves nom 13 1 134 res ne 83 231 309,080 
Illinois Central rm TPP 24 eie; S ss CE СЙ 63 87 91.580 
Illinois Terminal us i 9 9 9,000 
International-Great Northern 4 32 15 51 69,400 
Kansas City Southern 13 29 25 67 94,160 
Lake Superior & Ishpeming 3 3 4,500 
Lehigh & New England 26 7 33 45,660 
Lehigh УаШеу........................... 14 43 8 ‘ 61 126 156,200 
Long ЇзЇапй................................ 41 41 32,160 
Louisiana & Arkansas 3 22 12 37 51,000 
Louisville & ММавһуШе........................ VV Gene 28 5 70 103 116.360 
Maine Central....................... 7 18 x 17 42 51,280 
Midland Valley-K. О. & G.-O. C.-A.-A.. 6 1 1 10,000 
Minneapolis & St. Louis............... pee Jen EE — 12 9 bs 36 51 63,150 
Minneapolis, St. P. & S. Ste. М............... em et ж» Е 56 esi СЕС 18 74 100.180 
Мїввопгї-ЇЇШпоїв............................. Hor eus Son ens 1 T ds 1 2 2.500 
Мїззопгї-Капвав-Техав....................... on» E 6 AS 59 — EEN 17 89 117,100 
Missouri Рас!йс............................. TIT KESA 22 А 128 24 EERS 60 234 315,790 
Nashville, Chatt. & St. Louis................. uie ient ques Ыйса 30 me oes 24 54 67,580 
New York Central System.................... — ИА 89 asd 193 10 кюз 341 633 714.460 
New York, Chicago & St. Louis..... OR PSS сез п ve re Fesa ЮЕ 57 68 78,380 
New York, New Haven & Hartford............ dx es ase 90 НЯ 57 с е ЕВ 151 298 370,080 
New York, Ontario & Western.............. d oA thee Sees $a ees 1 18 ЖАЛА 26 51 51,100 
New York, Susquehanna & Western........... Peat ets —— ste ves £u — 22 22 20,380 
Norfolk б8ошїВегп........................... ar bless m mm es 10 ae oye — 8 18 20.180 
Northern Расівс............................ gs 68 44 8 56 176 224,000 
Northwestern Pacific E i Je 2 2 160 
Репоѕуіуапіа.................... 22 187 180 439 828 1,049.650 
Pittaburgh & Lake Erie 4 f 37 41 45,000 
Pittaburgh & West Virginia................... 4 1 5 9,000 
Reading............. esses enn Mense е 5 28 20 116 161 167.100 
Richmond, Fredericksburg & Potomac......... — 10 aes ле 16 uu či 22 48 68.500 
St. Louis-San Егяпсівсо...................... Ve dos 6 ЕЕ 113 РЕ" — 84 203 260.510 
St. Louis Southwestern....... Жаа» sa 


Toledo, Peoria & Мезіегп.................... ed ЕЯ ара vos 9 vede 2X5. xis 9 13.500 
Union (РїМзһиг&һ)...................... PUES TE кэк rats 33 Vets ЕЗ 74 107 113,740 
Union Расїбс............................... куз Р 54 6 281 Уе 5 167 513 712.680 
Маһавира 6 8 39 50 103 129,120 
Western Maryland 10 20 30 30.060 
Western РасИїс............................. Pree is Ties Ma 9 48 east 24 81 98.380 
Wheeling & Lake Епе....................... "m КРЕ «ЖУУ к toy Wes е 4 4 4.000 
түт И И ОНИ РТ РЕК ieee Г 36 19 1,230 36 3,855 1,170 21 4,606 10,973 14,009,850 
Note: Since the number of Diesel-electric locomotive units in the above tabulation were based on A. A. R. statistics, only those units, received by the railroads fra 


the builders, that were reported to the A. A. R. as installed in 1949, were included. 
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Starting Requirements 
For Locomotive Engines* 


Е. естисе starting, using power from a storage bat- 
tery, is now practically the universal method used for 
cranking the Diesel engines on locomotives. In most 
cases the main generator is arranged to serve as a start- 
ing motor, although some small engines used in loco- 
motive work are equipped with automotive type starters. 

While the battery serves for other purposes as well as 
for starting, its size is fixed principally by the engine 
cranking requirements and, in some cases, to a certain 
extent by characteristics of the starting motor. 

As the size of the engine increases, the battery capa- 
city required also increases. The locomotive builder 
should have a reasonably accurate knowledge of 
the engine starting requirements, so that provision 
can be made in the locomotive design for the cor- 
rect size of battery and so that the starting motor can 
be built to have the correct starting characteristics. А 
battery larger than necessary is a handicap in cost, 
weight, and space. On the higher powered locomotives 
this is an important consideration, because it is difficult 
to keep the locomotive within the weight limitations 
dictated by desirable axle loading. For that reason all 
the apparatus entering into the construction of the loco- 
motive must be made as light and as compact as possible 
in order to arrive at an acceptable economical overall 
design. A battery smaller than necessary may be the 
cause of failure to start under adverse conditions. Such 
a situation should be avoided. 

Sometimes the engine builder is unable to state the 
starting requirements accurately. This may be partly due 
to the lack of a convenient means of measuring these 
requirements or it may be due to his experience having 
been with engines arranged for air starting. The loco- 
motive builder has taken the initiative and has made 
tests to attempt to determine the starting requirements 
when the engine is cranked electrically. 


Basic Requirements 


The locomotive designer needs to know three funda- 
mental things regarding engine starting: (1) maximum 
torque during first revolution, (2) torque at firing 
speed, and (3) firing speed. 

While the initial "crack-off" torque may be relatively 
high, it has been found that the greatest torque occurs on 
the first full or complete compression stroke. It is con- 
ceivable that, on an engine with many cylinders (per- 
haps 16 or more), the "crack-off" torque may be the 
highest because as the number of cylinders increases, one 
cylinder on compression would have proportionately less 
effect. Maximum torque during first revolution, hereafter 
called MT, has also been called breakaway torque, but it 
is believed this term is misleading in that it is frequently 
understood to mean crack-off torque. MT may also be de- 
д as the highest torque required during the starting 
cycle. 

"The term “torque at firing speed”, hereafter called FT, 
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is the torque demanded by the engine at the speed at 
which the engine will start to run under its own power. 
This torque is largely used to overcome friction, but also 
includes the torque required to drive the engine auxil- 
iaries, such as fans, supercharger, fuel, water and lubri- 
cating oil pumps. There is another element that increases 
the torque at firing speed, namely, the effect of compres- 
sion and expansion. While a large part of the energy put 
in at compression is regained on expansion, the recovery 
is not 100 per cent. Therefore, additional torque has to 
be supplied to make up these losses. 

The firing speed should be specified as the minimum 
speed at which, in a reasonable time of cranking under 
extreme conditions, some cylinders will fire and the en- 
gine continue to run under its own power. Under normal 
locomotive service conditions, electric starting equipment 
has generally caused the engine to start in less than five 
seconds. For abnormal conditions, such as low tempera- 
ture, the firing speed should be high enough to start 
the engine within approximately 10 to 20 seconds after 
cranking power is first applied. If greater starting time 
is required there would appear to be reason to raise the 
starting speed and thereby reduce the drain on the bat- 
tery. In other words, it would be better to supply equip- 
ment with sufficient capacity and proper characteristics 
to insure starting in not over 20 seconds. А time appre- 
ciably greater than that would require a relatively larger 
battery to stand the drain. This additional capacity might 
better be used to attain a firing speed that will start the 
engine promptly. Battery size also depends on how many 
attempts to start are desired without recharging or wait- 
ing for recovery. In general, two or three attempts in suc- 
cession should be sufficient. 


Data and Starting Tests 


Table I gives principal information on a number of 
engines on which the starting requirements have been 
determined electrically. The following may be of interest: 
1.—All engines are of the in-line type except Nos. 2 and 
9 which are of the Vee type. 

2.—In some cases the test results shown for a given en- 
gine were not all made on one engine but do apply 
to a duplicate engine. 

3.—If certain tests had been repeated on a different en- 
gine of the same design or even on the same engine, 
the result might vary some from that shown. It has 
been found that it is difficult to duplicate the results 
from trial to trial. 

4.—On engines Nos. 4 and 5, the test results under MT 
are for crackoff only and do not include additional 
torque required to overcome compression. 

5.—Engine No. 9 was provided with compression release 
and also used a priming lubricating oil pump which 
reduced the initial starting torque (MT). 

The cranking current can be measured accurately with 
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TABLE I—DIESEL ENGINE DATA AND STARTING TESTS 


Engine Bore Stroke No. of 
No. Hp. R.p.m. Cycle in. in. Cyl. 
1 300 1200 4 6% 8% 6 
2 190 1000 4 5% 8 8 
3 300 550 4 10 12 6 
4 600 750 4 10 12 8 
5 660 750 4 10% 12 8 
6 660 700 4 124% 13 6 
800 550 4 14% 16 
8 660 1000 4 9 10% 6 
9 2000 550 2 14 16 10 


Mat. Torque Torque at Firi 
Super- Lb.Ft. Temp.  FiringS ор: Speed Min. [еер 
ged (MT) deg. Lb.Ft(FT) deg. F. R.p.m.(FS) deg. Е. 
Mech. 1040 у 315 E 214 eda 
No 880 15 280 75 151 15 
940 160 250 160 136 160 
Мо 2300 25 520 25 40 Warm 
4000 Hot 
No 2550 78 800 78 30 70 
No 1800 7 900 87 50 8: 
Мо 5500 120 600 120 
7100 180 600 180 
5600 53 1500 56 47 53 
Мо 9700 е 2100 60 
Turbo 2900 32 1800 32 90 32 
No 2500 scies 4100 112 50 112 


an oscillograph. Knowing the current, the designer of the 
starting motor can accurately determine the torque de- 
livered. The oscillograph can also be set up to measure 
accurately the speed and speed changes due to accelera- 
tion or deceleration. Knowing the inertia characteristics 
of the motor, proper allowances can be made to determine 
the actual torque delivered to the engine. 

Some of the characteristics in Table I were measured 
by simple indicating instrurfents. It is desirable to use a 
stable exciter, on which the voltage can be varied and 
accurately controlled by field control, in place of the bat- 
tery. It is also desirable to use a constant heavy field on 
the starting motor. By trial and error a voltage can be 
set on the exciter, then the starting switch closed. With 
a few trials, a condition can be obtained where a steady 
state current is flowing, which can be measured on an 
ammeter, that is just about right to give the proper cur- 
rent from which to determine the MT. 

То obtain the torque at firing speed the engine can be 
prevented from firing by cutting off fuel injection. (This 
should be done only with engine builder's consent be- 
cause of possible injury to fuel injection apparatus with 
fuel shut-off). While this is being done it is desirable to 
motor the engine through quite a range in speed as it 
has been found that the motoring torque increases some- 
what with increasing speed. By gradually lowering the 
exciter voltage and reducing the speed, a point will finally 
be reached (generally below the lowest firing speed for 
extreme conditions) where the ammeter becomes un- 
stable. This indicates the presence of pulsations due to 
alternate compression and expansion in combination with 
the lowered kinetic energy of the rotating masses, which 
cause a non-uniform angular velocity of considerable 
magnitude. For example, it was found on a certain six- 
cylinder engine that instability occurred at about 45 
r.p.m. In this case the minimum firing speed recommend- 
ed was 75 r.p.m., even though the engine started at 45 
r.p.m. when warm. 

Some interesting results have been observed on the 
starting tests of some of the engines listed in Table I. 
For example, Lamborn's and Davidson's tests reported 
in the A.LE.E. proceedings in 1941 show a higher MT 
on an engine when hot than when cool. The same condi- 
tion was observed on a three-power locomotive which had 
a large propulsion battery of about 500 v. and a six-cyl- 
inder, 10 inch by 12 inch engine. А resistor was used to 
limit the starting current. This resistor was selected to 
permit a flow of current which, based on previous tests, 
it was believed would start the engine. The engine start- 
ed satisfactorily at normal temperatures and frequently 
when warm. It was found, however, that when the engine 
was quite warm immediately after shut-down it would not 
start. The engine turned only a fraction of a revolution 
and stopped on a compression stroke. It is believed this 
was due to three factors: (1) The pistons were hot and 
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had a snugger fit than normal; (2) The pistons and cyl- 
inder walls were well lubricated since the engine had just 
been run, and this lubricant formed such a good seal on 
the pistons and rings and possibly the valves that there 
was practically no blow-by; (3) The air trapped in the 
cylinder for the first compression stroke may have been 
heated to an abnormally high temperature by the hot 
cylinder and piston. This would then mean the cylinder 
which caused stalling was approaching a higher com- 
pression pressure than normal. 

On the two-cycle engine it was considered advisable to 
use compression release to reduce the MT. Since this en- 
gine had no regular valves the compression release valves 
applied were relatively small. It was found when turning 
the engine over at approximately firing speed that the 
torque required was greater when the compression re- 
lease valves were open than when they were closed. This 
is undoubtedly due to the fact that, with compression re- 
lease open, considerable work was done on the air in heat- 
ing, compressing and forcing it through the relative small 
passage. This energy was wasted with practically no re- 
turn to the engine on the expansion stroke. 


Empirical Formulas 


Accurate starting information is sometimes difficult to 
obtain from the engine builder. In view of this fact, it 
seems desirable to attempt to evolve approximate empir- 
ical formulas, based on the test results reported in Table 
I which can be used as a guide in the absence of better 
information. 

In order for such formulas to be of maximum value, 
they should be expressed in factors which are readily 
known about the engine and, therefore, easily available. 

It is believed that engine horsepower and speed do not 
have a vital bearing on starting requirements. For exam- 
ple, an engine that is supercharged may rate considerably 
greater horsepower but it is still fundamentally the same 
engine when the supercharger is omitted. The starting re- 
quirements should be about the same in either case, ex- 
cept that the supercharged engine may require a higher 
firing speed if it is built with greater volume in the com- 
bustion space when the piston is at top dead center, since 
this means a lower compression pressure and tempera- 
ture. Valve timing could also affect the starting charac- 
teristics. 

Compression ratio affects starting somewhat, but since 
this factor is not always immediately available, an at- 
tempt should be made to ignore it in a simple formula. 
In general all Diesel engines have a high compression 
ratio within a narrow range and it is believed that the 
variation is insufficient to warrant added complications 
in the formulas. 

Arrangement of cylinders has some influence, espe- 
cially on maximum torque. This is true if the firing order 
spacing is uniform on one engine and non-uniform on an 


JULY, 1950 


another. А Vee-type engine, perhaps, requires somewhat 
less torque at firing speed than an in-line engine be- 
cause of less bearing area. 

Since the torque at firing speed increases as the tem- 
perature decreases, it should be fixed by the lowest tem- 
perature which will normally be encountered in service. 

The cooling system on a Diesel-electric locomotive is 
generally of such large capacity that the use of anti-freeze 
solutions is too expensive. Furthermore, there are gen- 
.erally facilities for storing the locomotive in a building 
that can be kept above freezing temperature when not in 
use. For certain engines which are known to be "hard 
starters" at low temperatures, heaters are used to keep 
the engine warm. In emergencies it may be possible to 
heat the air inlet on the engine with a torch to facilitate 
starting or to use some other starting aid. 

Therefore, it seems unnecessary to figure on a starting 
temperature lower than 40 deg. F. for locomotive service, 
especially in view of the fact that at lower temperature 
the size of the battery required would increase rapidly. 

The MT includes two fundamental elements: (1) that 
required to overcome compression and (2) that required 
to overcome friction and to drive the engine auxiliaries. 
Torque for acceleration to firing speed must also be sup- 
plied, however, allowance need not be made for this be- 
cause of the regain in torque on expansion. 

The torque required to overcome compression has 
been found to be greatest at the first complete com- 
pression stroke although one or more additional cylin- 
ders may be undergoing a partial compression simul- 
taneously. The torque to overcome compression is a func- 
tion of cylinder area and moment arm. This function 
may, therefore, be expressed as K,D?L where K, is а 
constant, D is cylinder diameter, and L is length of 
stroke. The constant may be made large enough to eval- 
uate partial compression of one or more cylinders oc- 


curring simultaneously with the complete compression of . 


one cylinder. 

The torque required to overcome friction may also be 
measured in terms of cylinder dimensions because the 
surface swept by the pistons is such a large part of the 
total friction surface and because the bearing size in- 
creases with cylinder size. While the surface swept by 
the pistons is measured by the diameter and length of the 
piston, or perhaps more accurately by the diameter of the 
piston and the width of the piston rings, nevertheless the 
piston is longer and rings wider on larger pistons more 
or less in proportion to diameter. Therefore K,D?LN may 
be chosen to evaluate the friction where K, is a constant 
and N the number of cylinders or pistons. Inasmuch as 
the size of auxiliaries increases with engine size, which is 
a function of D?LN, it is necessary to use the proper 
value of K, to represent all these component elements. 

The complete formula for maximum torque MT during 
the first revolution now becomes:— 


MT = KiD?L + K.D°*LN........ (1) 
= D?L(Ki+ K.N).......... (2) 


To a large extent, the same conditions as regards fric- 
tion and engine auxiliaries prevail when cranking at fir- 
ing speed as for breakaway. Since, in torque at firing 
speed, the cranking effort required for compression is 
largely regained, the expression K,D?L in the MT for- 
mula may be omitted. It is true that there is not 100 per 
cent recovery of energy from compression to expansion 
but by the time the engine has attained firing speed the 
bearings may be better lubricated to compensate for the 


Simplifying 


compression losses. A further gain is undoubtedly real. : 


ized because of localized heating of the oil film at the 


JULY, 1950 


bearings which reduces the viscosity and, therefore, the 
required torque. Consequently the last expression of for- 
mula (1) appears reasonable for the torque firing speed, 
which may be written:— 

Torque at firing speed (FT) = K;D?LN..... (3) 

Based on the tests of the four-cycle engines listed in 
Table I, a factor of 2.5 for К, and .18 for K,, where D 
and L are in inches and the torque in pound-feet, ap- 
pears to give reasonably accurate results. 

For two-cycle engines of the same number of cylinders 
or pistons, there will be twice the compression strokes 
per revolution. Therefore, it is suggested to raise the fac- 
tor K, to 3.2. This increase also recognizes that this fac- 
tor is intended to include an allowance for driving the 
scavenging blower on a two-cycle engine. In addition, it 
appears reasonable to increase factor K, to .2. 

It is believed that the necessary firing speed is influ- 
enced by cylinder diameter, because the smaller the cyl- 
inder the greater is the ratio of perimeter to area. There- 
fore, there is a greater opportunity for heat loss on com- 
pression in a small cylinder. To make up for this in- 
creased heat loss the firing speed on a smaller bore en- 
gine has to be greater. It is believed that the firing speed 
is not a function of engine speed at full load. 

Based on tests of engines with different cylinder sizes, 
an approximate formula for firing speed is given below. 
This applies only to four-cycle engines in the range of 
cylinder sizes used for locomotive engines:— 


Firing speed R.p.m. = 25 + 550. 


where D is the diameter of the cylinder in inches. 


For a given cylinder size it is believed the minimum 
firing speed for a two-cycle engine is about the same as 
for a four-cycle engine. 

Summarizing above formulas:— 

For four-cycle engines of conventional design:— 


MT (in lb.-ft.) — D?L (2.5 + .18N)........ (5) 
FT (in lb.-ft.) = .18 D?LN. .............. (6) 
FS (inrpm) =25+°ру............ (4) 
where D — diameter of cylinder inches 

L = length of stroke inches 


М = number of cylinders or pistons 


For two-cycle engines of conventional design using the 
same units as above:— 


MT = рз (3.2 — .2№).................. (7) 

ЕТ = ;2 DN. ave verres) 
550 

FS =25+ "D (4) 


The conditions under which the above formulas are 
believed to be reasonably applicable may be summarized 
as follows:— 

1—Engine temperature at 40 deg. F. Above 40 deg. F 
the requirements will be less. Below 40 deg. F the MT 
increases, the FT increases faster and an increasingly 
higher firing speed is required as the temperature is 
lowered. 

2—The MT is believed to be sufficiently high for a hot 
engine, where the torque may be greatest a few minutes 
after the engine has been shut down. 

3—Engines with simple combustion chambers. 

4—Engines with precombustion chambers require a 
higher firing speed, up to perhaps 150 per cent of the 
speed derived from the formula, or must be warmed when 
starting, or require both. 
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5—Uniform or nearly uniform spacing of firing order 
Írom cylinder to cylinder. 

6—Up to eight cylinders an in-line type engine: more 
than eight cylinders a Vee-type engine. It is believed that 
a Vee-type engine requires less starting power due to the 
shorter crankshaft with fewer, and possibly smaller, bear- 
ings. 

7—Starting time is less than 5 seconds under normal 
conditions and not more than 20 seconds under adverse 
conditions. 

8—Engine lubricated with S.A.E. 30 oil having the 
average viscosity index which is commonly used. Heavier 
oils will increase the torque at low temperatures to some 
extent at breakaway and will increase the required torque 
at firing speed considerably. The viscosity characteristics 
of the oil will, of course, have a decided effect. 

9—For an opposed piston type engine it is suggested 
that the MT be figured from the formula on the basis of 
two engines in multiple i.e., use the values in the formula 
where № is the number of cylinders then multiply the re- 
sult by 2. It will be noted that the formula for torque at 
firing speed will give the same result figured either way 
i.e., if considered as two engines, using N as the number 
of cylinders will give the same result as using N as the 
number of pistons on one engine. 

10—Ког supercharged or non-supercharged engines, 
except that for a supercharged engine the firing speed de- 
rived from the formula should, perhaps, be increased by 
15 to 25 per cent, if the volume above the piston is 
greater than for a non-supercharged engine. 

11—No compression release. For engines with com- 
pression release consider the breakaway torque at about 
140 per cent of the torque at firing speed to compensate 
for higher crack-off friction and for acceleration to fir- 
ing speed. 

12—Fuel oil of normal ignition characteristics—about 
50 Cetane. A low Cetane number fuel requires a higher 
firing speed. 


Application of Formulas 


It will be noted from Table II that in most cases the 
formulas give somewhat higher torque values than the 


TABLE II—APPLICATION OF FORMULAS 
MAXIMUM TORQUE FIRING TORQUE FIRING SPEED 


Engine (Мт) (ЕТ) (FS) 550 

М№о. TestD?L(2.5 +.18N) Test 1802. Test 25 +— 
1 1040 1430 315 430 214 106 
2 940 1040 280 380 151 121 
3 4000 4300 520 1300 40 80 
4 2550 4700 800 1730 30 80 
5 1800 5200 900 1900 50 Ti 
6 1400 1200 1500 2180 ат 69 
" 9700 12400 2100 3740 62 
8 2900 3040 1800 930 86 

I*L(3.2 + .2N) .-2DILN 

9 2500 16300 4100 6250 50 m 


test values, also in most cases the formula speeds at firing 
are higher than the minimum. 

Engines No. 1 and No. 2 have special or precombus- 
tion chambers. The result is that the firing speeds de- 
rived from the formula are lower than required, show- 
ing the need for setting the firing speed higher on en- 
gines of this kind. The author was not involved in the 
test on engine No. 1, but it is believed the firing speed 
was that actually obtained with the starting equipment 
used and that it is greater than the minimum required. 

Since the tests for engine No. 8 are at 32 deg. F, there 
is an indication that the torque and speed must be in 
creased for starting below 40 deg. F. 

The reduction in maximum torque by having forced 
lubrication at standstill and compression release is indi- 
cated by the vast difference between test value and for- 
mula value on engine No. 9. 


Conclusion 


Inasmuch as there are so many factors in the design 
and operation of an engine that influence the starting 
requirements, the empirical formulas presented in this 
paper can obviously not fit all engines accurately. It is 
believed however that, where the requirements of an en- 
gine under consideration are not known accurately, these 
formulas may serve as the starting point and guide as to 
which factors may be applied to allow for particular char- 
acteristics of the engine under consideration and for the 
service conditions in which it is to be used. 
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ELECTRICAL SECTION 


Performance of 
Diesel Locomotive Generators 


Fundamental requirements of electric power generators 
used to supply the needs of Diesel-electric locomotives 


PART I 


P ERFORMANCE of a Diesel-electric locomotive gen- 
erator depends on performance of the Diesel engine. 
The usual form of engine performance curve is 
shown in Fig. l for two common engine sizes. 
If the engine manufacturer's curve shows the re- 
sults of a maximum-power factor test, the horse- 
power values must be discounted for locomotive 
operation. The amount of this discount results from 
experience with the engine in actual service. А 
second subtraction must be made for the horsepower 
used by locomotive auxiliaries. The remainder after 
these two subtractions is called the *net horsepower 
to generator for traction." 

Curves of Fig. 1 show engine horsepower after 
these subtractions have been made. The full-speed 
point on such a curve represents rated net horse- 
power for traction. This is where the required 
generator performance starts—it receives a specified 
rated net power input from the engine at full sp 


Volt-Ampere Curve for Rated 
Net Horsepower Input to Generator 


А direct-current generator delivers its power out- 

ut in the form of volts and amperes. The curve 
ОА in Fig. 2 shows the shape of the volt-ampere 
curve a generator takes when receiving full rated net 
power from the engine. 

А volt-ampere curve of this form can be extended 
indefinitely at both ends, providing the efficiency 
is known for the ampere points chosen. Any gen- 
erator, however, must have practical operating limits. 
Too high a prolonged amperage will overheat the 
armature and commutating field coils due to IR 
losses or will cause commutation limits to be ex- 
ceeded. The ampere limit for continuous operation 
is shown as point C, in Fig. 2. Point А is the 
ampere limit for short-time operation. At the other 
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end of the curve, too high voltage may cause flash- 
ing between brushholders, insulation breakdown, or 
overheating of the main field coils due to high field 
amperes required. The voltage limit for continuous 
operation is point Co. Operation at high voltage 
points such as U and V can be utilized for shorter 
periods. The point U is called the *unloading point". 
At ampere values less than U, the engine will not 
be loaded fully by the generator. Very little actual 
operation occurs at less amperes than point U, so 
that the engine is fully loaded for practically all 
operating ampere values. 


Field Excitation Required 


Before field excitation controls can be specified, 
it is first necessary to find out the values of field 
excitation the generator must have to produce the 
proper combinations of volts and amperes. The 
required field-ampere curve is determined from a 
shop test of the generator in which it is supplied 
with full rated net input and loaded at the various 
volt-ampere combinations shown in Fig. 2. These 
field ampere values are shown plotted in Fig. 2 
on the same sheet as the load-voltage curve. When 
a control means is provided for supplying these 
field amperes, the volts required at each load am- 
pere value will be obtained and the engine will be 
exactly loaded to its full rated net horsepower over 
the operating range of load amperes. 

Several different control schemes for automatic 
adjustment of field amperes have the same objective 
—that of supplying the right generator field excita- 
tion so that the generator will be able to use all 
of the available net horsepower for traction, yet 
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not to overload the engine and cause it to lose 
speed and power. 

The decision of whether or not to use a separate 
exciter for the generator is dependent on the horse- 
power rating of the generator and the type of 
locomotive service. With the higher voltages of 
large generators, self-excited field coils would have 
a large number of turns of conductor that must be 
insulated for full generator voltage. With an exciter, 


Net Horsepower 
Pounds- Feet Torque - Thousands 


0 0 
0 100 200 300 400 $500 600 100 800 


R.P.M. 


Net Horsepower 
Pounds - Feet Torque 


0 0 
0 200 400 600 800 1000 1200 1400 
R.P.M. 

Fig. 1—Full-throttle, net engine hp. available for trac- 
tion is shown after deductions have been made for atmos- 
pheric conditions and engine power used for auxiliaries 
—tThe upper curve is for an engine with a net rating 
of 1,000-hp. at 800 r.p.m. and the lower curve shows 
ап engine with a net rating of 295-hp. at 1,200 r.p.m. 


the generator field voltage can be kept low (150 
volts or less) even for the largest Diesel-electric 
generators in use today, and the field coils will have 
relatively few turns. Furthermore, a separate ex- 
citer means that only the small amperes and vot- 
ages of the exciter field need be controlled. 

The exciter is another piece of apparatus, how- 
ever, and its use is not economically as justifiable 
with lower powered generators. In light switching 
service, simplicity of equipment is desirable and 
extreme accuracy of engine loading is not essential 
as it is in larger locomotives. The practical result 
of experience indicates that generators with inputs 
over 300 to 350 hp. should have separate exciters. 
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Differential Exciter With 
Auto-Load Control System 


Figure 3 shows main generator and exciter con- 
nections for a modern control system using an 
exciter combined with Auto-Load control. The 
generator has but one separately excited field. The 
exciter has three fields: self-excited; differential 
series using main generator amperes; and a sepa- 
rately-excited, externally controlled field using only 
a few amperes. 

The Auto-Load device of Fig. 3 controls the 
exciter separate field automatically to obtain exact 
engine loading under the variable conditions of 
high or low engine power. It provides for changes 
in resistances of field windings with temperature, 
and slight variations in generator efficiency due to 
temperature changes of its windings. 

It is desirable for the generator to utilize all the 
net horsepower for traction that the engine will 
furnish. Since engine power changes rapidly with 
speed, control of the exciter separate field is based 
on speed. With the Auto-Load arrangement of Fig. 
3, a very slight decrease in engine speed introduces 
more resistance into the exciter field. This reduces 
the exciter voltage and, in turn, the main generator 
voltage and relieves the engine of the slight over- 
loading that caused the speed to decrease. This 
automatic correction is made at any main generator 
ampere value between the “unloading point” and 
the “maximum load point". A simple and practical 
method of varying the exciter field is to use the same 
oil pressure that operates the engine speed governor 
to operate a small control cylinder and piston. A 
slight reduction in engine s due to overloading 
allows oil to be admitted to this cylinder and reduces 
the spring pressure on a Carbonstat regulator. This 
causes a decrease in the exciter separate field am- 
peres and allows the engine to return immediately 
to its full speed. The result is complete use of all 


Field Amperes 
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Fig. 2—Volt-ampere curve of traction generator rated 
1,000 net hp. for traction at 800 r.p.m.—At om- 
pere values less than those at unloading point “U,” 
full engine power is not used—Points “Cı” and "C." 
indicate respectively limits caused by heating of the ar- 
mature and main field coils— Continuous operation be- 
iween these two points is possible without overheating 
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of the “пеї horsepower for traction" that the engine 
is supplying at full speed within very close limits of 
variation. 


Generator Performance at Reduced Speeds 


The foregoing discussion has been on the basis 
of the generator receiving "rated net horsepower for 
traction" at full speed. Considerable locomotive 
operation is done with engine governor settings to 
give less than full speed. At lower speeds, corres- 
pondingly lower net power for traction is available. 
Figure 4 shows a family of generator volt-ampere 


Pressure in cylinder 
increases when engine 
speed decreases. 


-——Exciter Self Field and Adjustable Resistor 


-—txciter Separate Field 


-—— ——Exciter Differential Series Field 


| | | H ui 
Adjustable 


Battery Resistor 


over-loading in the same manner as at full speed. 

Another feature of the generator characteristic 
illustrated by the top curve in Fig. 4 is the automatic 
limiting of the maximum generator voltage. No 
matter how low the ampere load is, the generator 
voltage is limited. This makes unnecessary any 
special voltage-limiting control devices. 

Maximum generator amperes are also automatic- 
ally limited by the slipping of the locomotive wheels 
except in very special cases where maximum genera- 
tor and motor amperes will not afford enough trac- 
tive force to cause the wheels to slip. In such 


-«—— Generator Main Field 


To Traction 
Motors 


Fig. 3— Simplified diagram of generator, exciter and auto-load control. Although the exciter supplies 
approximately correct field amperes to the generator, an automatic, supplementary control obtains 
exact engine loading—As the engine starts to slow down under heavy loading, pressure in the control 
cylinder increases to reduce current flowing in the exciter separate field and to reduce the generator output 


curves from full speed to engine idling speed. The 
dashed curves show the net engine output for typical 
speed setting translated into terms of generator out- 
put volts and amperes. The dotted curves repre- 
sent the maximum capability of the generator in 
the same terms. Where the dotted curves are 
above the dashed curves, the generator will at- 
tempt to produce more power than the engine is 
delivering, thus overloading the engine and reduc- 
ing its speed. The Auto-Load control will oper- 
ate to reduce excitation as the engine begins to 
slow down, reducing the load until the engine is 
producing its full power at that speed. In this illus- 
tration, the Auto-Load will be operating down to 
slightly less than 700 r.p.m. Should the engine pro- 
duce less horsepower than expected at some lower 
speed, 600 r.p.m., for example, the volt-ampere 
input curve at that speed might be below the gen- 
erator curve at the same speed. In such case, the 
Auto-Load control would operate to prevent engine 
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special applications, ampere overload prevention 
devices are provided. 


Performance of Generators Without Exciters 


Generators for use with engines of less than 300 
to 350 hp. are generally designed to operate with- 
out exciters. This means that some sacrifice is made 
in the accuracy of engine loading at the higher 
speeds. This is not a general disadvantage as the 
smaller switching locomotives are operated at full 


' speed and horsepower only a small per cent of the 


time. À small amount of separate field excitation 
Írom a battery is provided in addition to the self- 
excited field to overcome the slow voltage build-up 
of a purely self-excited generator. The separate 
excitation can be removed by a relay after the self 
field is built up. Usually the generator character- 
istics are improved with the separate excitation 
present all the time. 

Figure 5 shows performance curves of this type 
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of generator. Following the same scheme used in 
Fig. 4, the dashed lines show net engine output 
translated into terms of generator output volts and 
amperes at typical operating speeds. The dotted 
lines show the generator capability in the same 
terms at corresponding speeds. With this type of 
generator, a pull down from full engine speed occurs 
at certain load ampere values. The generator volt- 
age drops much faster than its speed, however, so 
that a balanced condition is soon reached. The 
speed curve at the top shows the balanced perform- 
ance of the generator when connected to an engine 
that supplied the net horsepower values indicated. 
The solid volt-ampere line results at this balanced 
speed. This illustration shows a maximum speed 
pull down from 1,200 to 1,050 r.p.m. between 800 
to 900 load amperes. At either more or less am- 
peres, the speed pull down is less. At speeds less 
than 1,050 r.p.m., the generator does not pull the 
engine down at any ampere load. This generator 
performance is obtained without the functioning 
of any external control devices, thus providing ex- 
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0 400 800 1200 1600 
Generator Load Amperes 
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Fig. 4—Volt-ampere curves for reduced engine 
speeds—-Dotted curves are natural character- 
istics of generator while corresponding dashed 
curves show effects of Auto-load control 


tremely simple locomotive wiring and resulting low 
maintenance of control parts. 


Ratings and Ventilation 


Temperature limits allowed for this type of gen- 
erator are those given in A.LE.E. Standards No. 
11 for Class B insulation. These are 120 deg. C. 
rise by resistance for armature winding; 130 deg. 
C. rise by resistance for field coils; and 90 deg. ё 
rise by thermometer for the commutator. Class А 
insulation using combustible materials such as cot- 
ton, silk and paper are no longer used for modern 
Diesel-electric generators. The use of insulation 
with such non-combustible materials as mica, as- 
bestos, glass fibre, and high temperature varnish, 
is one of the factors that has allowed modern Diesel- 
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electric generators to be built within the sizes and 
weights that are now available. 

A series of short time overload ratings ranging 
from one hour to five-minute periods is valuable 
data for application to a given service. A short-time 
rating is defined as the ampere load that can be 
carried for a stated length of time without exceeding 
safe temperature limits. In order to be definite, the 
temperature rise at the beginning of the overload 
also must be stated. 

There are certain external conditions which will 
cause a generator to exceed its allowable tempera- 
ture rises. Among these are high inlet air tem- 
perature, reduced amount of ventilating air, or 
reduced density of ventilating air due to operation 
at high altitudes. The first two of these conditions 
are largely in the hands of the locomotive builder. 
The temperature of the inlet air to the generator 
should be kept down to as near outside air as 
possible. The mounting construction should be such 
that there is no possibility of the warm air exhausted 
by the generator fan being recirculated to the air 
inlets. Improper restriction of either air outlets 
or inlets will produce a similar effect. Low density 
air will not remove as much heat as air at sea- 
level density. These conditions as well as the fac- 
tory determined rating of the generator must be 
taken into account when applying a generator to 
a given locomotive service. 

Because of the varied locomotive conditions and 
of operation in service, it is advisable to set locomo- 
tive tonna age ratings so that neither generators nor 
motors will exceed their continuous ampere ratings 
except for short period during acceleration or for 
negotiating relatively short grades. 
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Fig. 5—Engine and generator performance with a 
small amount of constant, separate excitation but with- 
out the functioning of external control devices shows 
excellent natural characteristics—Drop in speed from 
1,200 to 1,050 r.p.m. between 500 and 1,200 omp. 
output is not progressive since generator voltoge 
drops foster than engine speed retoining stobility 
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Taking the Mystery Out of 
Armature Winding 


By preparing a drawing and dividing the work into several 
steps, mechanics may be easily taught how to wind armatures 


Every railroad electric shop which anticipates over- 
hauling Diesel-electric traction motors is faced with 
the shortage of skilled labor, and especially a short- 
age of armature winders. The miles of service that 
can be expected from the present day traction motor 
armature is approximately 750,000, and this means 
that an armature will require rewinding every fourth 
shopping. In other words, every fourth motor out of 
your shop will have a new winding and at twelve mo- 
tor overhauls a week, this means three armatures to 
be wound per week. 

If you are one who is contemplating the operation 
of such a shop, you will be faced with the problem 
of training mechanics to do this winding, and it will 
have to be done with unskilled labor. Experienced 
winders are not available in sufficient quantities to 
supply the demand. 

our first step in training the men to do this work 
will require that you prepare a drawing (Fig. 1) 
showing the insulation, its shape, its size and its posi- 
tion on the armature core, and also a detail of each 
step required in placing the insulation. This is very 


* General Electrical Foreman, Chicago, Rock Island and Pacifie. 


Armature being wound 
with winding jig in place 
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By C. F. Steinbrink* 


important as it gives you complete control of every 
step required in winding an armature. Then as weak 
points or defects turn up and you make improve- 
ments, the drawing is revised and every one of your 
men is working to the same end. 

The second step will be to divide the work and 
train the required number of men that will be needed 
for the number of operations you will have. For ex- 
ample, you may decide on six operations or divisions 
of the work. One man may clean, test and repair 
commutators, a second man will apply core insula- 
tion and equalizer coils and the insulation on top of 
the coils. The third man will apply lower armature 
bars and insulation on top of these lower bars. The 
fourth man will apply top armature coils and band 
insulation. The fifth man will apply steel wedges and 
temporary bands. The sixth man will solder commu- 
tators and silver solder the pinion end, and the arma- 
ture will then go back to the fifth man who will apply 
permanent bands. 

The more armatures you have for rewinding, the 
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Data required for following instructions shown in the layout on the facing page— 
The numbers in the table correspond to those which are circled in the diagram 


Item 
No. Descripton Material Size 
1 Fla: insulating ring С. E. Co. 1 piece 
P. 2702672 
2 Head insulating ring Mould. mica .020”х115%”х24” 
C. E. (1 layer) (2 pes. 
3 Head insulating ring Mould. mica .020^x134 "x24" 
yers) (4 pes. 
4 Head insulating ring Mould. mica 0307x416 "x24" 
P. де: (3 layers). (6 pes.) 
5 Hea ern hg ring G. E. Co. 1 set—2 layers 
end 2702674 
6 Head. insulating ring . mica .020*x4'4 "x26" 
C. E. (3 layers) (6 pcs.) 
7 Commutator filler G. E. Co. 210 pieces 
756697 P 16 
8 Commutator filler С E. Co. 210 pieces 
156697 P 17 
9 Commutator filler . E. Co. 210 pieces 
156697 P 18 
10 Slot еш (lower) Flex. mica .010”х!!@”х14М4” 
10 pieces) 
11 Slot strip (top) Mould. mica To suit x 4” x 
(1 layer) 164” (70 pes.) 
12 U piece at slot ends Flex. mica ФО pte 
0 ) 
13 Filler strip (1 layer) Flex. mica ME ais 
pes.) 
14 Ins. between u per & Flex. mica .020”x3N ”x28” 
lower bars (CE (2 pes.) 
1 T e 
15 Ins. between и "i * Flex. mica .020"^x41$ 7x28” 
Ded bars (P. (2 pes.) 
yer 
16 Ins. between upper & Flex. mica ен "х28” 
lower bars (1 (4 
each end) 
17 Ins. between uj & Flex. mica .15^x3"x28" 
lower bars (2 (8 pcs.) 
each end) 
18 Ins. in equal winding Flex. mica .020^x234 "x25" 
(3 layers) d (6 pes .) 
19 Ins. around bottom of Flex. mica 010°х1”х2%” 
clip P. E. (210 pes. 
20 e s m top of clip Flex. mica i ym %” 
. E. pes.) 
21 Insul. between clips Mould. piea 020^x1*4 "x15%" 
P. E. (210 pes) 
22 Insul between coil Flex. mica 010^x54 "x2” 
(140 pcs.) 


Item 


No. 
23 


24 


25 
26 


Description 
Insulation between 
layer) 
Insulation between 
i layer) 


Binding base (2 pcs.) 


Insulation over cli 
(Pinion end shingled 
24 lap) 

Insul. over end pink 

pinion end— 
inp (i 


Binding Dui -plskos 
end 

Binding clips 

Filler putty 


Slot wedges 


Binding wire 
i over commu- 
tator mica 
Protective compound 
(over binder on com- 
mutator mica) 
Slot strip (center) 


Slot strip (center) 
Slot strip (lower) 
Filler strip (1 layer) 
Filler strip (1 layer) 
Mica V ri 

Mica V ring 

Glass string 
Punchings (620 pcs.) 
Punchings (8 pcs.) 


Material Size 
Flex. mica xr bs "x28" 
Flex. mica 02072216 "x28" 
(2 pes.) 
Flex. mca | .020"x354"x30" 
(2 layers) 
Treated asb. `` 195075396 "X307" 
yer 
Flex. mica КОЧА 
(75 pes.) 
Flex. mica .015x5 14 “x32” 
(2 pes.) 
Treated asb e es х5 Ж "x62" 
Bright tin D e to suit 
. ft. 
Made from Zonite 5; 
and 1154 Gl 
and 1154F thinner 
G. E. Co. (280 pes.) 
2706848 
13 GA magnetic 
Armature co£d ................ 
Filling compound ................ 
Flex. mica ы гаа", 
Flex. mica токлы" E 
— er 
Flex. mica Aio arent 
(11 
Flex. mica da^ 4 — 
Flex. mica 020742 %”х24” 
2 pes.) 


G. E. Co. 2717826 
G. E. Co. 2717827 
National E. C. 
Co. T-3-6 *4," 
No. 2735963 P 1 
No. 2735963 P 2 


620 +layers 


4 layers 


more divisions you can make, and the more divisions, 
the more efficiency. It will surprise you how quickly 
you can teach a man if he only has one operation to 
perform, and if you can add a little incentive by a 
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bonus for finishing more than a certain number a 
week, you can easily save money (as much as 50 per 
cent) on rewinding armatures and do it with un- 
skilled men. 


020094 жы # 0.200" 
069" a эЛ 0,069" 
=: TI Section В-В 


та 

18 Dia. 

А 
i / 
| Fi ze 16-; & Сар Screws 
| 4 x equally spaced 
"ab. 14 long 
47 


Fig. 2—Details of the winding jig 
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In our experience, the biggest problem was train- 
ing the men to apply the armature coils. After trying 
several different methods, we developed a fixture 
such as shown in the photograph, on an armature 
that has been wound. ‘this fixture or winding jig is 
shown in detail in Figure 2 and has solved this prob- 
lem completely. We had to insist on each coil being 
exactly preshaped so that once it was placed in the 
armature that no shaping would be required. We 
now have such a coil and practically all a man has to 
do is drive the coil in the slot and it is no job to 
train any man to do this job. 

There is another detail which is important. If you 
will look closely at the photograph, you wili notice 
that wedges do not line up, but instead, are staggered. 
A short wedge (wedges are cut in two) is placed in 
every other slot, and this arrangement will keep the 
laminations from separating at the edge of the wedge. 
If you look closely at an armature that has been in 
service you will nearly always find that laminations 
are working and that a definite opening or separation 
may be seen at the edge of the wedge. By staggering 
the wedges around the armature, they will help tie 
the lamination together and avoid this separation. 


Induction Heater and 
Mechanical Puller 


A combination induction heater and mechanical 
puller for removing and applying roller bearing 
sleeves and inner races has been built at the Sacra- 
mento, Calif, shops of the Southern Pacific. It 
consists of a steel frame mounted on three rubber- 
tired wheels and carrying a vertically-adjustable 
support for an induction heater and air motor drive 
for a square-thread screw and ball.bearing center 
plate which exerts pressure on the axle-end while a 
circular pulling plate at the extreme right pulls off 
the sleeve. This assures quick and easy removal of 
the sleeve which may stick even though slightly ex- 
panded. А 
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The induction heater consists of a coil of 200 
turns of No. 8 four-mesh copper wire applied to a 
Bakelite core 10 in. long by 8 in. inside and 1015 
in. outside diameters. For heating purposes, 440-volt, 
60-cycle alternating current is supplied to this coil 
through suitable leads, and a magnetic switch, con- 
trolled by a push button interlocked with an arm of 
the air motor serves to protect the coil. 

The induction coil is supported between a sta- 
tionary plate, bored and threaded to guide the 214-in. 
by 24-in. square-thread screw and a split and hinged 
pulling plate, 14% in. in diameter by 1% in. thick, 
at the extreme right which is locked around the car 
axle and used to bring pressure on the sleeve by 
action of the motor-driven screw with its ball- 
bearing center plate. The four pulling bolts, 1 in. by 
19 in. are fixed in the left plate and have easily 
removable nuts which hold the pulling plate at the 
right after it has been applied around the axle and 
over the bolt ends. When not in use, this pulling 
plate is suspended under the steel frame near where 
it is used, as shown in the view at the left. In this 
way, the plate always stays with the machine and is 
conveniently available when needed. 

This machine is roughly 50 in. long by 20 in. 
wide and 27 in. high. Being mounted on wheels it 
can be readily pushed from one end of the axle rack 
to the other in the wheel shop. It also moves slightly 
in normal operation. For example, in pushing on 
the end of a fixed axle, the machine backs slowly 
outward as the sleeve is pulled off. A vertical ad- 
justment of about 5 in. by means of the hand nuts 
shown takes care of any slight difference in height 
of the axles. 

When removing a sleeve, the machine is set up 
and about 60 to 70 amp. applied to the coil for 35 
to 40 sec., dependant on the axle size. The actual 
temperature is generally less than 300 deg. F., or 
not enough to blue or straw the steel. The average 
removal time is one minute. 

In applying a roller bearing sleeve, it is simply 
inserted in the induction coil, about 80 amp. sup- 
plied and the sleeve expanded enough to be slipped 
on the axle without supplementary pressure. It takes 
just about the same time to apply as to remove a 
roller bearing sleeve with this machine, namely one 
minute. 


Left:—Roller-bearing sleeve induction heater 
and mechanical puller, ready for shop move- 
ment and (below) in operation at the Sac- 
ramento wheel and axle shop of the S. P. 
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"Traction Motor Maintenance 


in a Small Shop 


Florida East Coast’s Buena Vista shops at Miami em- 
ploy simplified facilities to maintain the electri- 
cal equipment of 44 Diesel-electric locomotive units 


Fig. 1—Two-wheeled dolly used for moving trac- 
tion motors from the drop pit to the electrical shop 


Tue report of the Joint Committee on Motors and 
Controls, Electrical Sections, Mechanical and Engi- 
neering Divisions, A.A.R., has set a minimum of 20 
units per month as the figure that would justify the 
erection of an electrical repair shop and for institut- 
ing a production line maintenance and overhaul pro- 
gram of traction motors, auxiliary generators and 
main generators from the Diesel-electric locomotives 
maintained by the shop. Otherwise, the committee 
recommends sending equipment to an outside repair 
shop for maintenance. 

The production line maintenance shop involves an 
immense outlay of money for armature winding 
equipment, banding lathes, balancing machine, vac- 
uum impregnator, bake oven, material handling 
equipment, small tools and equipment, labor and 
supervision. Balanced against this cost, when the 
work is sent to an outside shop, is the cost of trans- 
portation to and from the outside shop, the increased 
investment in spare equipment to compensate for the 
time lost in transportation to and from the outside 
shop, and little or no knowledge of how the equipment 
is standing up under the operating conditions or what 
are the main causes of equipment failures. 


* Electrician, Florida East Coast Railway, Miami, Fla. 
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` By F. A. Totams* 


Considerable satisfactory motor maintenance work 
can be performed in the shops of a smaller railroad 
by utilizing existing facilities plus a little ingenuity 
and cooperation between the supervisors and the men 
who perform the actual work. 

The Florida East Coast has, at present, 26 passen- 
ger units, 12 freight units, and 6 branch line switch- 
ers in operation. All motor changes are cared for at 
the Buena Vista Shops in Miami, Florida, and dur- 
ing the last three year period, 374 motors were 
changed out for various causes. Out of these, 66 arm- 
atures required factory attention, and 10 complete 
motors which the local shops were not equipped to 
handle, were returned to the manufacturer for me- 
chanical repairs. The balance of these motors were 
returned to useful service after being overhauled in 


Fig. 2—While it is being overhauled, the field 
frame is placed on a cleaning rack made of 
scrap rails — The operation shown consists of 
slipping a hose over a traction motor lead 
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Fig. 3—Before the armature is dipped, the pinion-end 
bands are wrapped with cotton tape to prevent an 
accumulation of varnish at this end of the armature 


our own shops. All this was accomplished with very 
limited facilities which should be available on any 
railroad operating Diesel locomotives. 

A portion of the machine shop has been set aside 
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for this work, and a track section with a pit within 
the shop is served from the turntable. The motor and 
wheels are carried into the shop from the drop pit 
on a two-wheel dolly. There the wheels are dismounted 
and the motor torn down. 


Frame Reconditioning 


The field frame is placed on a cleaning rack which 
was constructed out of scrap rails as shown in Fig. 1. 
The motor exterior is dry scraped to remove road 
dirt and grease, the inspection covers are removed 
and the exterior and interior blown thoroughly with 
compressed air. The accumulation of crater com- 
pound which collects on the ventilating screens on 
the pinion end is removed by burning it out with a 
gas torch, and then scraping the charred compound 
off with scrapers. All of the dry material is swept up 
and then the frame is washed inside and out with 
cleaning fluid using a compressed air jet with a 
syphon arrangement that mixes the cleaner with the 
air under high pressure providing a high velocity 
jet. Three allons of this cleaner is sufficient to wash 
the average motor frame. All excess liquid is blown 
off, using the air jet alone, and the motor frame is 
allowed to stand alone a short time to allow the 
cleaner on the frame to evaporate. The brush holders 
are then removed and given further cleaning in a 
flat pan of cleaner. 

The frame is then given a close inspection, par- 
ticular attention being paid to the tightness of field 
coils, coil to coil connections, the lacing of coil con- 
nection to the field frame, the condition of the brush 
holder connection terminals and the mechanical con- 
dition of the field coil insulation. 

The traction motor lead hose is removed and the 
condition of the motor cables determined. Shrinkage 
of the insulation at the connectors is built up by using 
friction tape and black air dry varnish to prevent an 
accumulation of road dirt where the bad. hose and 
micarta quills are joined. New leads are installed 
whenever necessary and the clasp connectors replaced 
if bruised or damaged in any way. A soldering trans- 


Fig. 4—There is a ver- 
tical hinge at the back 
of the baking oven and 
the two halves may be 
swung apart on rollers 
to permit apparatus to 
be placed in or re- 
moved from the oven 
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former with tongs is almost a necessity in replacing 
these clasp connectors and in making coil connection 
repairs in the field frame. 

The field coil insulation resistance is then meas- 
ured with a megger tester. It should read 5 megohms 
or better. If the field frame passes these tests, it is 
ready for repainting. During this operation, mask- 
ing tape is applied over the brush holder terminal 
connections, over the brush box stud mounting blocks 
and all bearing retainer fit surfaces which are.care- 
fully covered. A pair of discarded suspension bear- 
ing shells are put in place to mask the mechanical 
fit of those parts. 

The interior is then spray-painted using an exter- 
nal mix spray gun. All inspection covers are put in 
place temporarily and the exterior sprayed with black 
hard drying enamel and allowed to dry. 

The brush holders are checked for spring tension, 
using an accurately scaled spring balance, and care- 
fully inspected for cracked porcelains or porcelains 
burned from flashovers. The carbonways are meas- 
ured for excessive wear and for distortion. The brush 
spring shunts are inspected for broken strands and 
for loose soldered connections to the body of the 
brush box. 

After this inspection, they are hi-potted for one 
minute at 1,500 volts, and are then ready for re-in- 
stallation in the field frame. 

Inspection covers are stripped of old felts, and 
placed in a lye vat and boiled until clean. They are 
steamed and washed in clear water, dried and painted 
inside, and new felt gaskets are applied. 

As soon as the field frame is dry, the masking tape 
is stripped off and the reconditioned brush boxes are 
installed. The maximum spacing between opposite 
boxes should be maintained to allow ample clearance 
when installing the armature in the field frame dur- 
ing the final assembly of the motor. The proper brush 
holder spacing is determined after the armature is in 
place and before installing the brushes. After a one 
minute hi-pot of 1,500 volts to ground, the field frame 
is removed to the assembly floor. 


Armature Overhaul 


In the meantime, the armature has been stripped of 
all bearing races and delivered to the electrical sec- 
tion for processing. A low wagon with eight-inch 
steel wheels and with wooden blocks cut to the same 
radius as the armature laminations secured to the 
wagon bed is very necessary for safely handling the 
armature from one part of the shop to another. 

The armature is thoroughly blown out with the 
high velocity air jet to remove road dust from the 
spider, commutator support and from the ventilating 
ducts. It is then meggered, and the resistance should 
read 5 megohms or better. Using the same high ve- 
locity air jet with syphon attachment, the armature 
is thoroughly washed with a cleaner. All excess liquid 
is blown off, after which the armature is given a vis- 
ual inspection to locate loose bands, loose or broken 
wedges, loose balance weights, broken coil support 
castings and any other mechanical damage. If found 
satisfactory, it is turned to a vertical position and 
placed in the bake oven for an eight-hour period. 

There is considerable controversy over the use of 
vacuum impregnation at this stage of the overhauling 
and, most certainly, if you have the equipment avail- 
able, it is advantageous to use it. 
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Fig. 5—A traction motor armature 
on a dolly inside the baking oven 


The vacuum tank with pressure treatment for arm- 
atures is desirable in the initial treatment of a new 
winding in an armature where the impregnating 
varnish must be forced into all voids and spaces in 
the winding assembly. But a winding that has had 
the proper initial impregnation can be dipped in a 
good grade of baking varnish and, if the viscosity 
of the varnish is carefully controlled, satisfactory 
results can be obtained. The armature should be al- 
lowed to soak until all bubbling ceases, then removed 
from the varnish, allowed to drain and air dry before 
baking, and then baked properly. 

We have used a baking varnish which has a spe- 
cific gravity of .8500 at 60 deg. F. The varnish is kept 
within the limits of .8500 and .8756 specific gravity 
by the addition of benzine thinner, and frequent 
checking with a hydrometer and a thermometer read- 
ing in deg. F. We use a hydrometer calibrated to 
60 deg. F. and ranging from 29 deg. F. to 41 deg. 
A.P.L, and then correcting to 60 deg. F. specific 
gravity by means of A.P.I. handbook tables. 

After the cleaned armature has been baked and 
cooled to room temperature, it is hung vertically 
from the commutator end and immersed into the 
varnish tank up to the commutator neck. Extreme 
care should be exercised in this operation as the 
varnish level rises very rapidly and the commutator 
may be covered with varnish before the operator 
realizes it. Immersion from 15 to 30 minutes is some- 
times necessary before bubbling ceases, then the arm- 
ature is lifted out and suspended over the tank to 
drain. Benzine and a paint brush are used to remove 
the varnish from the pinion fit, grease retainers and 
bearing fit on the shaft before the armature is allowed 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 395 


to air dry. Аз a safety precaution goggles should be 
used when cleaning with the benzine as a small 
amount splashed into the eye is not only very pain- 
ful but a hazard to sight. 

The practice of going direct from the bake oven to 
an open varnish tank and dipping a hot armature is 
not conducive to best results as the hot armature 
causes the thinner to boil, and this boiling action 
prevents the varnish from entering into the minute 
openings and making up for the shrinkage that has 


occurred in the insulation from repeated heating and 
cooling cycles during normal operation of the motor. 
Immediate baking after dipping at room temperature, 
without first air drying, will also result in voids being 
caused by the thinner being forced out by boiling 
under heat instead of gradually evaporating as the 
varnish air dries. 

The dipping vat was constructed from a 50-gal. 
oil drum with an extension section 12 in. long, welded 
to it. The lid is kept in place with a seal of masking 
tape each time after it is used to prevent evaporation 
of the thinner and as a means of reducing the fire 
hazard. The vat should be marked and treated as a 
fire hazard and lights and fires kept a safe distance 
away whenever the tank is open for use. 

In all this dipping, drying and baking process, 
the armature is kept in a vertical position in order 
not to destroy its mechanical balance. If the arma- 
ture were turned horizontally after dipping and for 
` baking, the varnish would settle to the low side and 
a definite unbalanced condition would result, suffi- 
cient to cause vibration at normal operating speeds. 

In the vertical drying position, an excess of varnish 
tends to accumulate on the pinion end bands in the 
form of runs and blisters. This is prevented by wrap- 
ping the lower end from the edge of the laminations 
to the coil support ring with 114-in. cotton tape be- 
fore dipping and allowing it to remain on the arma- 
ture until after it has been baked. Figure 3 shows the 
cotton tape being put in place just before the arma- 
ture is dipped. After baking, it is removed and it 
carries all the excess drippings of varnish with it. 


Infra-Red Baking Oven 


The bake oven is shop made and uses 48 infra- 
red ray reflector units, rated 250 watts each, and 
mounted in sections of 4 as shown in Figs. 4 and 5. 
An average of 24 hours total baking time is required 
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for each armature, and as the oven draws 12 kw.-hr. 
per hour the cost of baking can be calculated. 

After baking for 16 hours the armature is allowed 
to cool, and then is carried to the lathe for turning 
and grinding the commutator. Ап inner bearing race- 
way is shrunk to the shaft on the commutator end and 
a commutator end roller bearing, made up in a holder 
to fit the tail stock of the lathe, takes the place of a 
center during the turning and grinding of the com- 
mutator. After it has been turned true, two l-in. x 


Fig. 6—A roller bear- 
ing is mounted in the 
tail stock of the lathe 
for turning and grind- 
ing commutators 


2-in. fine commutator stones in a fixed holder are 
held in the tool post of the lathe and the commutator 
finished by grinding. All turning chips should be 
brushed from the commutator slots before attempt- 
inge make the finish grind. 

igure 6 shows the commutator end roller bearing 
holder mounted in the tail stock of the lathe. This 
shop-made fixture gives the equivalent condition of 
turning and grinding the armature in its own bear- 
ings and has resulted in excellent commutator sur- 
faces on overhauled equipment since it has been in 
use. А new bearing taken from stock was used when 
making up this assembly. 

After removal from the lathe, the armature is 
stripped of the bearing raceway, and carried to an 
armature stand where the burrs on the trailing edges 
of the commutator bars are removed by means of a 
hand slotting tool. Next, the risers, the string band 
and the commutator support spider are painted with 
red enamel. А most satisfactory job is obtained by 
masking the commutator surface, and the barrel of 
the armature, and painting with a spray gun. The 
masking tape should not be allowed to remain on 
the commutator any longer than necessary to spray 
the job, as it will leave a slightly gummy surface that 
picks up dust and carbon powder when the brushes 
are sanded into their final brush fit. 

А hi-pot test of 1,500 volts for one minute is next 
made on the reconditioned armature, after which it 
is ready for re-assembly in the reconditioned frame. 
А shield of 1/16-in. grey fiber, 7-in. wide is wrapped 
around the commutator and secured with masking 
tape to protect it from any scratches or bruises, and 
this should remain in place during assembly and 
until the brush boxes are set for their proper spacing 
in the motor. 

Grounded field frames, and field frames with loose 
field coils, can be repaired without an excessive out- 
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Fig. 7—Pinions are re- 
moved and applied by 
induction heating with 
the equipment shown 
—The heating coil 
and puller for remov- 
ing pinions is shown at 
the left and the pinion 
heater for applying 
pinions at the right 


lay for tools or equipment. The most essential item is 
some means of rotating the field frame in order to 
place the field pole that is being worked on into a 
convenient position. Two 42-in. circles of ¥-in. 
boiler plate were flame cut, a concentric circular 
opening cut from the center of one, and a 12-in. 
concentric circular opening cut from the center of 
the other. They were then drilled to match the drill- 
ing of the bearing spider support bolt holes on the 
commutator end of the field frame for one plate and 
to match the end bell holding bolt holes on the pinion 
end for the other, and then bolted to the field frame. 
A fabricated steel rack was made in the shop, which 
consists of double-flanged rollers spaced 46 in. apart 
on center lines, and 24 in. apart center to center of 
the supporting shafts—the rollers being at a height 
of 30 in. from the floor. The rack is of all-welded 
construction. The field frame with the circular plates 
attached and be readily rotated on the rollers to posi- 
tion it for the most convenient removal and re-appli- 
cation of both main fields and interpoles. This rota- 
tion can be easily accomplished by wrapping a steel 
cable or- chain around the frame and turning it by 
pulling upward with an overhead crane or hoist. 
Ап overhead crane or electric hoists on jib crane 
arms are an absolute necessity for handling this type 
of repair. The wheel dismounting and wheel mount- 
ing area should be served with a crane of at least 
three tons' capacity, and the electrical repair section 
served with its own crane, which may be of lighter 
capacity. A 114-ton hoist with rope operated control 
or pendant pushbutton control is sufficient to handle 
armatures or field frame separately. The dollies 
shown in Figs. 3, 4 and 5, used to support the arma- 
tures during the baking operations, and for moving 
in and out of the bake oven, are entirely shop made. 
The wheels are discarded auxiliary generator ball 
bearings, (the shield type having been found most 
satisfactory), with their inner races welded to the 
seamless tubing used as shafts. The balance of the 
construction is quite plainly shown in the illustrations 
and can be used as a pattern for shop manufacture. A 
number of these dollies are a great help in avoiding 
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unnecessary handling of armatures and one should 
also be constructed as a platform for moving the 
varnish barrel out of the way when not in use. 

Figure 1 shows the dolly used to move mounted 
motors to and from the drop table. The feature of 
most interest is the method used to attach this dolly 
to the mounted motor. Two eyes, cut from 1/-in. flat 
steel are welded to 114-in. studs and passed through 
openings in the brackets welded to the wishbone 
frame of the dolly. These eyes are slipped over the 
bottom nuts on the interpole holding studs on the 
blower side of the motor, then the nuts on the 11/4-in. 
studs are pulled up tight which draws the dolly snug 
against the motor frame. А steel block welded to the 
upright braces rests on top of the support spring nose 
and the combination of this block and the tension on 
the eye bolts holds the dolly safely and securely to 
the motor frame. 

Figure 7 shows the induction heater used for re- 
moving 22-tooth motor pinions, and the control 
panel designed to handle фе heavy current, 220-volt 
circuit which supplies its power. А double-pole 800- 
amp. fused knife switch and a traction motor field 
shunting contactor are mounted in the steel cabinet 
as shown in the illustration. The air line for operating 
the contactor is carried into the cabinet and a 24-іп. 
shut-off cock, drilled for relief bleeding of the con- 
tactor operating cylinder each time the valve is shut 
off, was placed in a readily accessible location. This 
heater was constructed from an idea presented in the 
Electrical Section of this magazine some time ago, 
and has proven very satisfactory. 

Credit for the development and manufacture of the 
equipment shown cannot be given to any one indi- 
vidual or to any particular group. It has been the re- 
sult of cooperation between the mechanics and their 
supervisors, with a willingness on the part of both to 
experiment, and to try out an idea before condemn- 
ing it as unworkable. The men in the boiler shop, the 
machine shop, the blacksmith shop, the pipe and 
sheet metal shop, and the electrical shop, have all 
pooled their ingenuity and their resourcefulness to- 
ward the manufacture of the equipment described. 
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Maintenance of Converter Governors 


uae. сг EP. n 
Fig. 1—For making the adjustments the governor is 


mounted on a stub shaft which is held in a vise— 
The stub shaft takes the place of the armature shaft 


Tu Denver and Rio Grande Western has had 30 
Diesel-electric freight locomotive units equipped with 
radio since 1946, using the  Eicor model 
ML6120/20-22 converter as the source of a.c. power. 
The converter uses as its driving power a fluctuating 
d.c. voltage ranging from 58 to 78 volts. In order 
to hold radio maintenance costs to a minimum, the 
converter is required to hold its voltage to plus or 
minus three per cent. 


in Radio Service 


By John G. Weber* 


Maintaining close output regulation in the face of 
very wide input ranges becomes the job of the con- 
verter governor. In our three years’ experience with 
the Eicor converter, it has become evident that by 
far the greatest percentage of maintenance on the 
unit has been on the governor itself; and, because 
of the importance of the proper functioning of the 
governor, studies were made in an effort to better 
adjust, regulate and repair the device. It was realized 
that any progress made would be reflected in less 
radio communication outage and lower radio mainte- 
nance costs. 

It is the purpose of this article to discuss the gov- 
ernor as produced by the Eicor Manufacturing Cor- 
poration for use on its model ML6120/20-22 con- 
verter, and to show how static adjustment can be 
properly accomplished in the average railroad shop. 
It is far less expensive to do the work than to re- 
place governors as a unit. Апа it is certainly well 
worth a considerable amount of time and money to 
hold the output voltage regulation to narrow limits 
by properly adjusting the governors. 

The converter operates on a rated 64 volts, d.c., 


* Electrician, Denver & Rio Grande Western. 


Fig. 2—With the proper amount of weight suspended 
from the lower contact, the lower adjustment screw 
is turned until it just touches the lower spring 
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Fig. 3—The second operation consists of suspending a 
larger weight from the end of the upper spring, and then 
adjusting the upper spring until the contacts just touch 
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Fig. 4—The air gap is then set by means of a .030-in. 
feeler gauge and turning of the upper adjustment screw 


and puts out ll5-volt, a.c., 60-cycle, single-phase 
current, turning at 3,600 r.p.m. The input voltage 
is handled by its armature using separate fields. The 
a.c. output is also separately excited with the revolv- 
ing field producing its output through collector rings. 

Speed, and consequently voltage and frequency, is 
regulated by the use of a centrifugal electrical gov- 
ernor mounted on the end of the armature shaft. 
Accurate adjustment of spring tension, air gap and 
relative setting of contact points on the governor is 
essential for desired performance. 

Until recently all adjustments were made without 
removal of the governor, virtually by trial and error. 
Now, when output voltage is in error, the governor 
is replaced by a repaired one, and the defective gov- 
ernor goes to the shop bench for overhaul and proper 
adjustment and regulation. The static adjustment, as 
developed by the author, is accomplished by using a 
stub shaft to mount the governor (in lieu of its 
armature) and the shaft set in a vise (see Fig. 1). 


Fig. 5—Equipment used 
to adjust the governors 
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Fig. 6—After the governor is adjusted, it is 
mounted on a converter and if desired, tests for 
voltage and current output, frequency, wave form 
and regulation may be made on this test panel 


Procedure for making the required adjustments is 
as follows: 

With the governor mounted as in Fig. 1, loosen 
the upper adjustment screw (nearest the shaft), 
which will allow enough gap to remove the contacts 
for cleaning or replacement. Filing and burnishing 
can be better accomplished while the points are 
removed. 

After contacts have been replaced, a supporting 
member for weights is placed on the lower contact, 
together with its weights, the total value of which 
was determined by previous experiment.* The lower 
adjustment screw is then adjusted until it just touches 


* Values of weights can be obtained from the anthor. 
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the lower spring as pictured in Fig. 2. Note that it is 
necessary that the lower spring must now be in a 
horizontal position, adjusting the position of the 
governor in the vise if necessary. 

The weights are similarly attached to the upper 
spring except that the weight value is greater (again 

etermined by previous experiment). The upper 
spring is then adjusted until the contacts just touch 
(see Fig. 3). 

After the spring tension is adjusted, the air gap 
is set by use of a .030-in. feeler gauge and adjust- 
ment of the upper screw (Fig. 4). Locknuts on both 
adjustment screws must, of course, then be tightened. 
Figure 5 shows all necessary equipment to adjust 


CONSULTING DEPARTMENT 


Mercury Tube Thermostats 


On certain of our cars we have frequent 
trouble with the mercury tube thermo- 
stats; whereas on other cars of an identi- 
cal design we have practically no trouble 
with the same kind of thermostats. Can 
anyone suggest why we have a lot of 
trouble on some cars, and no trouble on 
similar cars? 


Trouble Can Usually 
Be Traced to Grounds 


To completely analyze the mercury tube thermo- 
stat situation with relation to service on railway pas- 
senger cars, it is necessary to understand that the 
most important failure of mercury tube thermostats 
is the separation of the mercury column. This con- 
dition causes a lack of electrical continuity when the 
tube is at the setting temperature of the thermostat. 


In some few cases, the failure is not complete and . 


the mercury tube may make electrical contact at 
some higher temperature. This change in setting is 
caused by the separation of a small quantity of mer- 
cury which remains above the main mercury column. 

The fragility of mercury tube thermostats imme- 
diately suggests that separations may be caused by 
mechanical shock. This cause of failure has been 
largely discounted during the past few years. De- 
sign changes in mercury tubes, which have improved 
shock resistance several hundred per cent, have not 
appreciably decreased mercury tube failures in ac- 
tual railroad service. 


A more logical solution to the question, “Why are 


there mercury tube thermostat failures on some cars 
and none on other cars of identical design," has been 
arrived at by checking maintenance and service rec- 
ords of several of the larger railroads. It was found 
that each railroad that had mercury tube thermostat 
failures on one design of cars, had the highest per- 
centage of failures on a small percentage of the total 
number of cars. From this it was concluded that 
there must be a percentage of troublesome cars in 
each design series. Investigating further, it was 
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the governors. The rack contains various lead weights 
as made up in the shops; the strap and weight sup- 
port were also made by the author. The other tools 
are standard, as pictured. 

If it be desired to further test the governor, it 
can be regularly mounted on a converter and any 
voltage, current, frequency, sine wave or regulation 
data can be observed by use of a proper test panel 
as shown in Fig. 6, where a variable power source, 
variable load and all metering is available. 

The method of governor maintenance just dis- 
cussed has proven highly successful on our railroad 
and the time and study consumed in its development 
has been justified many times over. 


shown that the troublesome cars had one common 
fault, namely, grounds or electrical leakage between 
the positive and negative of the supply system. 

Most railroad men agree that measurable grounds, 
of about 500,000 ohms or higher, exist on all railway 
passenger cars and that it is next to impossible to 
remove the ground condition completely, to increase 
its resistance to 5,000,000 ohms or higher. The fact 
that a car has a ground condition is not in itself, 
too important, the seriousness depends on whether 
the ground is of a high or low resistance value. We 
will therefore assume that all cars have some meas- 
urable ground condition. When we think in terms of 
a ground, we will mean low resistance grounds. 

e know that with a low resistance ground of a 
value equal to the total resistance of a mercury tube 
circuit, paralleling the mercury tube circuit, it is 
possible in some cases to double the current through 
the mercury tube contacts. Mercury tube thermo- 
stats are very sensitive to electrical overloads and 
service life may be reduced to a few cycles if a large 
electrical overload is applied. On the other hand, a 
ground of high resistance value has little or no 
effect on the electrical characteristics of the mercury 
tube circuits. 

To consider an actual case, one eastern railroad 
had a series of 46 passenger coaches with the same 
equipment and identical design. Of these cars, more 
than 85 per cent of the mercury tube failures for one 
season were on 9 cars. That is, 85 per cent of the 
failures were on 20 per cent of the cars. These cars, 
when checked, all were found to have bad ground 
conditions in various parts of the cars or in electrical 
equipment. Several of these cars had thermostat 
failures each trip; others failed every other trip. 
When the grounds were removed, the mercury tube 
failures diminished radically or stopped completely. 

Most railroads are aware of the seriousness of 
grounds on passenger cars, and have incorporated a 
daily, weekly or trip check to help eliminate some of 
the electrical equipment failures. Railroads that con- 
sistently check for grounds show a low percentage of 
mercury tube failures. 

R. R. РАСЕТ 


Transportation Controls 
Division 
Fulton Sylphon 


JULY, 1950 


Should Mileage 
Be Stretched Out? 


In any consideration of classified repairs to either 
steam or Diesel power the determination of the mile- 
age to be run between such repairs is of critical im- 
portance. So is the subject itself, and not only as it 
concerns steam power. The increased sympathy to- 
ward adapting classified repairs to Diesel locomo- 
tives and the present extent to which this is being 
done makes imperative the weighing of the many and 
complex factors involved in the twofold decision of 
whether or not to make class repairs and, if so, at 
what frequency. 

The same problem arises in connection with Die- 
sel classified repairs that has always existed with 
steam power, and, if anything, to a greater extent. 
The problem is whether to set the highest attainable 
mileage between class repairs, or whether it is better 
to give them more frequently on the theory that the 
work must be done anyway, and that it is cheaper to 
do it in the back shop than in the roundhouse. Un- 
fortunately, there seems to be no answer that can be 
considered at all definite. 

One road runs modernized steam locomotives 400,- 
000 miles between Class 3 repairs, and gives no Class 


5's in between. Another runs modern locomotives 


only a little over 200,000 miles between Class 3's, 
and gives at least one intermediate Class 5. Both lines 
have an excellent steam operating efficiency with ex- 
tremely high availability. Which practice is the more 
sound, and the cheaper when all factors are consid- 
ered, is impossible to determine because of the dif- 
ferences in the operating conditions and in the de- 
sign of the locomotives, although the line that ex- 
tends the repair period does not seem to be unduly 
burdened with work in the roundhouse. 

As desirable as the proper determination of mile- 
age between classified repairs for steam power is, it 
is doubly so for Diesels. While it is no cheap item 
to replace steam-locomotive cylinder packing or bush- 
ings, shoes and wedges, crank pins, etc., when these 
parts have a fair percentage of useful life remaining, 
it is but a fraction of the cost of replacing the mul- 
titude of high-precision parts that make up the Diesel 
locomotive. Discarding these parts when any appre- 
ciable amount of wear life remains can be a very 
costly practice. Аї the same time no risk can be taken 
of running the parts beyond their reliable service life 
because to do so would invite road failures and loss 
of availability to a highly expensive and valuable piece 
of equipment. 

Because of the dual, and to some extent opposing, 
requirements of operating motive power at the lowest 
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EDITORIALS 


possible repair cost and at the highest degree of re- 
liability, a shopping schedule that most nearly meets 
the optimum requirements of both objectives can be 
arrived at only after a thorough study of the service 
lives of parts, the renewal of which cannot readily be 
effected during service layovers. 


Lubricating 
Car Journals 


Practices employed by the railroads in lubricating 
car journals equipped with solid-type bearings pre- 
sent some complex problems which have been diffi- 
cult of solution because the variables encountered in 
the load-speed phase of operating railroad equipment 
and the extremes of atmospheric conditions cannot 
be predicted or controlled. 

Journal boxes on interchange freight equipment 
are periodically repacked within a prescribed time of 
15 months. It is, therefore, obvious that the oil and 
waste applied to any journal box must operate for the 
four seasons of the year. A glance at the operating 
record of any railroad will show that cases of journal 
heating increase in number as the extremes of at- 
mospheric temperatures are approached. This means 
that, in a large section of the country, the yearly 
hot-box curve reaches a single peak in July or Aug- 
ust and, in the extreme northern section of the coun- 
try, it is not unusual for a second peak in the bearing 
failure curve to occur some time during the winter. 

During periods of extreme low temperatures rail- 
roads are confronted with an indirect rather than a 
direct lubrication problem. From the operating rec- 
ords of any railroad it is noted that as ambient tem- 
peratures fall to a point approaching freezing, the 
curve of bearing failures also goes down. Below a 
point in the region of zero, however, the physical 
characteristics of the average oil changes from a liq- 
uid to a semi-solid and the packing becomes a mass 
of jelly-like substance which, under certain conditions, 
will not stay in place in the box; and, it is during 
this time of zero or lower temperatures that railroads 
in the northern portion of the country experience 
their most severe trouble. 

Through the years it has been necessary to com- 
promise good lubrication engineering with operating 
expediencies. Interchange of equipment has been a 
factor in keeping individual railroads from reaching 
maximum lubricating efficiency with the available 
material. The use of two-season oils, which always 
overlap in actual service, has helped to raise the fail- 
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ure records. The so-called one-season oil is largely a 
misnomer, thus far, but presents the only practical 
solution to the problem of waste-packed journal bear- 
ings regardless of seasonal atmospheric conditions. 

In order to maintain the highest degree of lubri- 
cation economy and because renovated car oil is ap- 
proximately 75 per cent of the total oil used to lubri- 
cate the country's rolling stock, the logical starting 
point in solving this problem is to make the renovated 
oil by blending and compounding in the renovating 
plant into a one-season oil that approaches the ideal 
car.oil. Renovation of journal packing has been ac- 
cepted as an economic necessity. By utilizing the fa- 
cilities of the modern renovating plant for blending 
and compounding car oil, renovation will become the 
principal source of efficient car lubricants at the low- 
est possible price. 

For winter operation, therefore, it is apparent that 
railroads require an oil which will remain liquid at 
the lowest temperatures that may be encountered and 
still have sufficient viscosity and film strength to 
support the load under fluid film lubrication and 
boundary lubrication where necessary. 


Traction Motor Bearings 


Traction motor bearing practices on various railroads 
are quite definitely inconsistent. Some of the differ- 
ences are due to variations in the manner in which 
locomotives are used. More are apparently due to 
differences of opinion concerning what constitutes 
good practice. 

One railroad, for example, replaces traction-motor 
bearings with new ones at each 250,000-mile over- 
haul. In this case reconditioned bearings are looked 
upon with suspicion. Апоїһег road replaces new bear- 
ings with reconditioned bearings, arguing that the 
reconditioned are exactly as good as new and adding 
that bearings should not be inspected, cleaned and re- 
lubricated by the railroad since the insurance value 
of the reconditioned bearing outweighs the savings 
effected by reusing a bearing. It is maintained that 
the cost of one bearing failure will pay for a lot of 
reconditioning. 

A number of railroads inspect and clean bearings 
and replace them in service. One of these takes bear- 
ings used in passenger service and applies them to 
freight locomotives. To insure distribution of wear, 
outer races are etched when first placed in service 
and when reapplied the outer race is turned 90 deg. 
from its position in the original installation. 

Bearing manufacturers are now offering bearings 
which should serve for a million miles without over- 
haul. One railroad operator on hearing of this said, 
“Why should I buy a million-mile bearing since we 
pull them at each 300,000-mile overhaul and I am 
afraid to replace a bearing which has been used." 

On the other hand, some operators believe it may 
be practicable to run a bearing a million miles and 
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to recondition the bearing twice, thus obtaining a 
3,000,000-mile life for about twice the first cost of a 
bearing. This means that the average cost of recondi- 
tioning would be half the original cost of the bearing. 

Unquestionably, bearings have been improved. Oil 
lubrication has shown very satisfying results and 
high-temperature grease has in many applications 
almost eliminated failures and permitted the use of 
bearings which are sealed to prevent application of 
grease between shopping periods. 

It will probably never be possible for all railroads 
to employ exactly the same bearing practice, but it 
is becoming increasingly evident that average bear- 
ing life as well as miles per bearing failure are being 
greatly increased. It is another indication that there 
are still many opportunities for decreasing cost of 
Diesel-electric locomotive operation. It has been 
feared by many that Diesel maintenance costs would 
rise greatly with increasing age of locomotives—in 
fact, some hoped they would—but persistent effort 
on the part of manufacturers and operators is bring- 
ing specific items down and there seem to be many 
opportunities for still further reducing such costs. 


Should Specialists 
Govern or Advise? 


Modern terminal facilities still lag far behind the 
Diesel-electric locomotive production available to 
American railroads. Modern tools and labor saving 
devices are finding their way into Diesel shops and 
are proving their worth to such an extent that five 
mechanics well supplied with proper tools can re- 
place six inadequately supplied mechanics who waste 
the equivalent of one mechanic’s time searching for 
the tools to complete an assignment. 

Manufacturers’ recommendations, together with the 
experience peculiar to each railroad, suggest that 
periodic inspection and scheduled maintenance be 
followed closely in order to obtain the maximum 
service inherent in the Diesel locomotive. 

Maintenance facilities being of major importance, 
have the railroads neglected to take into consideration 
the importance of a mechanical organization having 
the right to function with a minimum of restrictions? 
Is the departmental organization as modern as the 
equipment and facilities it is charged with using? 
Might it not pay to. make up an impartial analysis, 
eliminating personal prejudice, to see whether an 
organization has been provided which is free to 
function in the best interests of the railroad? 

Organizations tend to be perpetuated, sometimes 
in inadequate form, by following the lines of least 
resistance. Do not existing methods sometimes re- 
strict the thinking, development and actions of pres- 
ent-day supervision, which, if permitted to assume a 
full measure of responsibility, would create an inter- 
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est on the part of supervisors in their future work. 

Take, for example, the postion of a master me- 
chanic. Theoretically, he is the chief mechanical of- 
ficer of a division, but practically, in many cases, he 
is permitted to function only as a mechanical robot, 
directed almost entirely by people who have no func- 
tional responsibility, but who are recognized as spe- 
cialists. In many cases, the "specialty" seems to con- 
sist mainly in antagonizing the local supervision. If 
a master mechanic is not capable, he should be re- 
placed by a man who is. But specialized positions, 
such as Diesel supervisor, tool supervisor, welding 
supervisor, air brake supervisor, chief boiler inspec- 
tor, are established, with their work in most cases, 
being often a duplication of that of the local super- 


STEAM TURBINES AND THEIR CycrEs. By J. Kenneth 
Salisbury, division engineer, Thermal Power Sys- 
tems Division, General Electric Company. Pub- 
lished by John Wiley & Sons, 440 Fourth avenue, 
New York 16. 645 pages, 6 in. by 91 in., cloth 
bound. Price, $9. 

The essentials of design of steam turbines are pre- 

sented in this book in terms devoid of unnecessary 

abstract theory for users and manufacturers of steam 
turbines, designers of power-plant cycles and tur- 
bines, and test engineers in power plants. Thermo- 
dynamics, cycle theory, and flow of fluids back- 
ground is discussed early in the book, with practical 
short-cut data for daily design work. In the Appen- 

dix are data on steam, theoretical heat rates, and 

steam charts. Illustrations and practical problems are 

found at the end of each chapter. Part I discusses 
the Fundamentals of Turbine Design; Part 2, The 

Regenerative Cycle; Part 3, Cycle Analysis, and Part 

4, Application Engineering. 


Роскет ENcvcLoPEDIA or Atomic Емексү. By 
Frank Gaynor. Published by the Philosophical 
Library, 11 East Fortieth street, New York 16. 
204 pages, 6 in. by 8V5 in., cloth bound. Price, 
$7.50. 

This encyclopedia presents a comprehensive collec- 

tion of brief definitions and explanations of the terms 

in the field of nuclear physics and atomic energy. It 
is intended merely to give a general understanding 
of the atom—its nucleus, its energy, and their rela- 
tionship to human life and progress. Individual 
entries for every element indicate chemical symbol, 
group of the periodic table, name of discoverer, date 
of discovery, atomic number and weight, melting and 
boiling points, specific gravity, stable isotopes, radio- 
isotopes. Entries for every member of the known 
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vision. This work could be carried out by an individ- 
ual supervisor if the policy were made clear and the 
responsibility placed entirely upon him. Isn't it true 
that the man who is to perform an operation is in 
the best position to know the tools he requires and 
the method to follow, not to mention the satisfaction 
from his superior's recognition. 

It is not surprising that the railroads are unable 
to attract the right men as supervisors when they 
watch from the sidelines as mechanics and see the 
way in which their supervisors аге restricted in mak- 
ing decisions that would be of real benefit to the 
railroad, not to mention the manner in which un- 
satisfactory conditions are allowed to continue until 
such time as a decision is handed down. 


NEW BOOKS 


radioactive facilities indicate symbol, atomic and 
mass numbers, parent and daughter isotopes, type 
of radiation and half life. Brief and concise descrip- 
tions are given of such subjects as nuclear fission, 
tracer technique, atomic bombs, the “H-bomb,” etc. 
Electrical, magnetic, chemical and physical units; 
important nuclear research laboratories, power 
plants, installations, etc., are also described. Thumb- 
nail biographical sketches of outstanding nuclear 
physicists and chemists are included, also a listing of 
the German equivalents for many of the terms 


defined. 


RECOMMENDED PRACTICES FOR RESISTANCE WELDING. 
By American Welding Society's Resistance Weld- 
ing Committee. Published by American Welding 
Society, 33 West 39th street, New York 18, N. Y. 
Price $1.00. 58 pages. 

This new edition represents a modification and ex- 

pansion of the standards originally issued in tentative 

form in 1946. Included are welding schedules for 
spot and seam welding mild and medium carbon 
steels, low-alloy steels, stainless steels, nickel, Monel, 

Inconel and magnesium alloys. Recommended prac- 

tices for projection welding cover low-carbon and 

stainless steels. Flash welding data is provided for 
low and medium forging strength steels. 

The section on methods of testing resistance welds 
includes the new peel test and an expanded discussion 
of the control of resistance weld quality by statis- 
tical methods. Other methods of test for which the 
standard specimen, method of testing and evaluation 
of results are given include the tension-shear test, 
cross and U-tension tests, shear and drop impact 
tests, fatigue test and twist test. The standard pillow 
test for seam welds is also described. 
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CAR INSPECTION AND REPAIR 


Squeezing Cross- 
Ridge Diagonal Bracers 


Portable unit made from an air-equeeze riveter for hold- 
ing crossridge diagonal braces in position for welding 


А pneumatic squeeze riveter with a special jaw and 
filler pieces is used to squeeze and hold together 
cross-ridge diagonal braces for welding at the De- 
spatch Shops, Inc., East Rochester, New York. The 


unit replaces manually operated cams for squeezing 
the braces together and improves both the efficiency 
and the safety of the operation. 

The braces are formed in a conventional press but 
are not completely closed. They are brought to the 
area of the portable squeeze unit and squeezed to- 
gether with it for continuous arc welding. The 
squeeze unit squeezes the unclosed edges together 
and holds them while the edges.are tack welded to 
hold them for the final welding. The unit is then 
removed and the seam continuous welded. 

The squeeze riveter was modified for this opera- 
tion by forging a special jaw and welding to the jaw 
the filler pieces necessary to make the tool fit the 
job. The jaw is 1% in. thick and 7 in. wide at the 
bottom. The 7-in. width at the bottom is used to 
give the necessary strength without increasing the 
thickness beyond 11% in. The steel for both the jaw 
and the filler pieces was forged from old car axles. 


Simplified Gantry 
For Side Stake Welding 


A simplified traveling gantry has been built at the 
Despatch Shops, Inc., East Rochester, New York, for 
applying hopper car side stakes by the Unionmelt 
welding process. The gantry is equipped with two 
welding heads and has a variable speed control for 
welding at speeds up to 60 in. per min. When affix- 
ing side stakes it is normally operated to weld the 
54 в-іп. material at a speed of 32 in. per min., weld- 
ing both sides of the stake simultaneously at the 
32-in. speed. 

The twin heads are mounted on a 4-wheel dolly 
which is driven by a 14-hp. electric motor through 
reduction gearing. The track on which the dolly 


Simplified twin - heod 
gantry for joining side 
stakes to side sheets by 
the Unionmelt welding 
process 
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moves is made from an angle 134 in. Ьу 134 in. by 
34e in. mounted on a 9-in. I-beam through angles 
3 in. by 3 in. by 1⁄4 in. spaced every 18 in. The 
welder is moved from one stake to another on two 
four-wheel dollies which run on tracks mounted on 
the jig that holds the side sheets for the side stake 
welding operation. Excess flux is removed by a 
vacuum cleaner for later re-use. 


Grinding Chuck 
Jaws on Boring Mills 


A device has been fabricated at the Beech Grove, 
Ind. car shops of the New York Central for grinding 
car wheel boring mill chuck jaws. The device con- 
sists essentially of a Cincinnati tool post grinder, 
Type S or SA, with a !4-hp. motor, and a suitable 
mounting device. The chuck jaw grinder has three 
quick angular settings, 53 deg., 27 deg. and 2 deg. 
52 min., the latter of which is the angular represen- 
tation for a taper of 1 in. in 20. 

The first step in grinding each jaw is to set the 
grinder at a 53-deg. angle and grind the 95-in.-long 
bearing flat. The setting is then changed to 27 deg. 
and the 11/16-in.-long clearance flat is ground. The 
final setting is 2 deg. 52 min. to grind the final bot- 
tom portion of the jaw. In each step the machine is 
set at the correct position on its horizontal travel 


Construction details of a de- 
vice for grinding car-wheel 
boring-mill chuck jaws 


Cross Slide 
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Grinding device in position for grind- 
ing car-wheel boring-mill chuck jaws 


range by a single handle crank. The feed at the re- 
quired angle is by hand through a double handle 
crank mounted on the tool post grinder. 

The principal parts of the chuck jaw grinding de- 
vice are a grinder arm which is attached to the bor- 
ing mill spindle by three hardened set screws 7$ in. 
by 4 in. with National Coarse threads, a cross slide 
by which the tool post grinder is brought into posi- 
tion, a slide screw which moves the grinder hori- 
zontally, and an abrasive wheel 6 in. by 115 in. 


Mach. to fit 
ways onarm 
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Crane Hook Aids 
Heavy Car Repairs 


Raising a wood side plate to the scaffold 
level for hanging on the car with an air hoist 


А simple but useful innovation in heavy freight car 
repair work is installed at Despatch Shops, Inc., 
East Rochester, New York. Lengths of strap iron 
3 in. by 14 in. by 8 ft. are hung from the main 


Hanging a one-piece wood side plate with 
а one-ton air hoist suspended from strap 
iron hangers affixed to the shop structure 
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transverse shop cross beams with the bottom edge 
of the iron about 3 ft. above the top of the car being 
repaired. A l-in. hole is drilled near the bottom of 
the strap iron hanger to receive the hook of a 1-ton 
air hoist. The hoist, which weighs about 20 1b., can 
easily be hung by one man with one hand from the 
scaffolding which runs along a little below the level 
of the top of the car. 

The hangers are used to suspend the small hoist 
during heavy car repairs for such jobs as removing 
and applying one-piece wooden side plates, steel side 
plates, doors and other items too heavy to be lifted 
by hand. Lift trucks are used with the hoists to raise 
the heavy parts up to the scaffold level. 


Combination 
Hook and Hammer 


А combination hammer and dope hook which can 
do a variety of miscellaneous yard jobs on freight 
cars was developed by car department personnel on 
the Nickel Plate. The hammer is made of high-grade 
tool steel to reduce dimensions so that the hook may 
be used in restricted quarters while still having the 
necessary strength for prying. The head is made of 
cold rolled steel. 

The hammer and dope hook is 19 in. long. The 
diameter of the handle is 36 in., except for the last 
three inches on the hook end where it tapers to 1⁄4 
іп. The head is 34 in. square by 315 in. long. Two 
slots %» in. by % in. are cut in the head at right 
angles to each other for use in pulling tacks. The 
handle is mounted on the head slightly above center 
for better balance, as shown in the illustration. All 
corners are rounded off with a 1% in. radius. 

Among the jobs which the tool is designed to 
handle are raising and lowering journal box lids; 
hooking journals to detect rough journals, waste 
grabs, pulled linings, etc.; adjusting journal box 
packing; prying the brake beam head away from 
the wheel when applying brake shoes; and holding 
the brake beam head up while removing and apply- 
ing brake hanger pins. The hammer portion is used 
for making temporary repairs, applying commodity 
cards, bad order cards, etc., and, the slots in the 
head are used to remove tacks which hold cards. 


Construction of the combination hammer and 
dope hook for miscellaneous car work in the yard 
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Arc Welding in 


Railroad Car Shops’ 


Economies in construction can be effected by adapting 
to car design many ideas learned from welding experience 


Tac past decade has seen a rapid expansion of 
welding by the railroads precipitated by the wartime 
needs and the demands imposed by the large pro- 
grams for replacement of rolling stock. The advent 
of the all-welded car, while not new to a small seg- 
ment of the railroad industry, was a revolutionary 
change because of the tremendous scale with which 
it has been introduced. 

Unfortunately, however, some of the welded car 
designs are simply riveted designs from which the 
rivets have been eliminated and welds substituted 
at the discretion of the shop. This is understandable 
because car programs were literally converted over 
night from riveted to welded construction in the face 
of ever-increasing orders and a shortage of skilled 
and experienced personnel. In spite of these difficul- 
ties many thousands of well-built cars have been 
produced, but the need for design changes on such 
short notice did not permit adequate studies to be 
made with the result that many of the advantages 
available from modern welding practice were not 
fully realized. 

The importance of good design for welding cannot 
be overemphasized. Constant efforts must be directed 
toward utilizing the knowledge gained not only from 
building welded railroad equipment, but also from 
building ships and other welded structures. Designers 
must learn to provide the best designs and procedures 


* Abstract of a paper presented at a meeting of the American Welding 
Society by E. Di Liberti of the Air Reduction Sales Company. 


Fig. 1—A section through the lower sill of a gondola car 
showing how welding was used to eliminate the rivets 
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for welding their products at the lowest possible cost. 
This requires the utmost cooperation between the 
engineering department and the shop. 

An example of a design that is simply a transition 
from riveted construction is shown in the accom- 
panying illustrations. This particular design is con- 
sidered faulty not only from a technical point of view, 
but also from a production standpoint in that con- 
siderable difficulty was experienced in completing 
the job. Fig. 1 shows a section through the lower sill 
of a gondola car. This arrangement gave satisfactory 
results with rivets and was welded as shown by elimi- 
nating the rivets. The sides were fabricated and put 
into position without difficulty. However when the 
flanged floor plates were inserted the troubles began. 
Because of inaccuracies in the flanging operation, 
the floor plates had a poor fit up. The gaps in the 
floor plates tapered from a tight but to openings of 
54 to 34 in. Considerable expense was involved in 
filling up these gaps so as to have a flush floor surface. 

An improvement as shown in Fig. 2, eliminates the 
flanging operation, and the fillet weld at the floor 
plate is easier to make than on the flanged edge where 
poor fit-up gave trouble. А saving in welding and in 
weight can be made as the improvement eliminates 
the weld at the bottom edge of the side sheet and the 
double thickness of metal, side sheet and floor flange. 
In addition the fit up of the floor plates can be 
improved because the plates can be sheared to size 
with greater accuracy. Some corrosion difficulties 


Fig. 2—The improvement to the design in Fig. 1 elim- 
nates the floor flange and simplifies the welding 
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can be decreased because the open space or pocket 
between the flange of the floor sheet and the side 
sheet is eliminated. 


Examples of Better Methods 


A competent designer has offered the following 
suggestion to decrease weight and save cost. The cus- 
tomary stiffener for side sheets is a modification of 
that used with rivets, as shown in Fig. 3. Some weight 
saving has been realized by eliminating the rivets and 
shortening the toe of the flange. By using a rolled 
Tee section as shown, greater stiffness can be 
achieved, a hot pressing operation eliminated and 
the stiffener can be attached with less clamping than 
the hot section. 

Fig. 4 shows how cracking troubles can be avoided 
by careful design. Originally, in welding the center 
plate to the bolster, difficulties were experienced with 
the welds cracking through. 

By increasing the width of the bolster to permit 
the weld to be made to the flat surface, cracking can 
be avoided. On a production job of this type the weld 


a ме 
"we et que РЧ 


Fig. 3—Three possible designs of a side sheet stiffener 


must be made with a large-diameter electrode in a 
single pass. With the original design the weld could 
not be made to penetrate to the root. This trouble is 
eliminated in the modified design. 

A related example to show further the effect of 
sharp corners and the inherent cracking troubles 
encountered is shown in Fig. 5. 

A large number of cars were cracking the center 
sill from the draft gear pocket between the rivets. 
Examination showed that the center sills had been cut 
very carelessly with a hand torch so that instead of 
having a nice smooth radius, the ends of the pocket 
were simply a series of jagged corners. The resultant 
stress concentration from these jagged edges were 
responsible for the center sills cracking after only 
several months of service. 

From these few examples, it is easy to recognize 
that, in many cases, the difference between a poor and 
satisfactory design is only slight. Yet these slight 
differences determine whether a job can be properly 
and economically welded or not. 


Choosing the Electrode 


Arc welding electrodes are an important link in 
the welding chain and have been the object of con- 
siderable research and development. To some the 
importance and value of an electrode coating is not 
fully appreciated, as is evidenced by the common 
question, “Why are there so many different types of 
electrodes and why can't we use one type for all 
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work?" Of course, the predominant source of this 
question is storekeepers and purchasing departments. 
However, the same thought is also in the minds of 
many men directly connected with the welding indus- 
try. It is easy to appreciate that the array of electrodes 
offered today can be confusing to many confronted 
with the task of selecting an electrode for each job. 
But it must be remembered that arc welding has 
grown out of its short pants and the old dilemma as 
to whether a weld was going to be strong enough to 
hold the pieces together has been supplanted by very 
specific requirements for mechanical properties and 
operating characteristics. The *growing up" process 
has introduced many complex requirements that can 
only be met by the large number of specialized elec- 
trodes designed for these requirements. As long as 
there are so many different kinds of jobs to be done 
there is little hope for the perfect all-purpose electrode 
that can do all the different jobs satisfactorily. 

The railroads have accomplished a great deal with 
the relatively few types of electrodes normally carried 
as stock items, the E6010 and E6012. However more 
of the newer specialized types can be found in rail- 
road storerooms now. 


Functions of the Electrode 


The covering is expected to control the mechanical 
and chemical properties of the deposited weld metal. 
But even though the chemical composition largely 
determines the mechanical properties, the amount of 


Fig. 4—Increasing the width of the bolster 
to permit the weld to the center plate to 
be made to a flat surface avoids cracking 


impurities such as slag and oxides can seriously 
influence the mechanical properties. For that reason 
a covering should provide weld metal that is free of 
injurious impurities. 

In addition to providing adequate coverage of the 
molten weld metal so as to control porosity, the 
nature of the weld metal protection should be such 
that cracking difficulties in the heat-affected zone are 
eliminated. This is a recent innovation in the elec- 
trode field and comes from the introduction of the 
low-hydrogen-type coverings. 

The last and most important factor from an appli- 
cation point of view is the function of an electrode 
covering to control the usability characteristics. These 
characteristics are the ones the welder is particularly 
concerned about but are difficult to define. Such 
things as the ability of the weld metal to wet the 
surface of the plate, fluidity, rapidity with which 
the weld metal freezes, and the force and stability of 
the arc are involved. 

While all these factors are involved, it would be 
extremely confusing to select electrodes on the basis 
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of these factors. For that reason the American Weld- 
ing Society has concentrated considerable attention 
on electrode specifications which have succeeded in 
eliminating much of the confusion that would exist 
without these specifications and classifications. 

In spite of the simplification that has resulted, 
there is occasional confusion presented by the wide 
variety of electrodes, particularly when two or more 
types seem to do the same job. This can be clarified 
by a proper understanding as to why several types 
of electrodes seem to perform well on the same appli- 
cation. The following example, while it involves a 
locomotive application, is typical also of the car shop 
situation. 


Electrode Choice by Characteristics 


A large railroad uses different electrodes to patch 
fireboxes in each of its major shops. The repairs are 
made in the usual manner with the portion of sheet 
to be replaced cut out with an oxyacetylene torch. 
The cuts are made between the rows of staybolts and 
the fireside edges of the fitted patch and existing sheet 
are beveled to form an included angle of 60 deg. 
Efforts are made to maintain а Мв in. root opening. 
One shop uses E6010 electrodes for welding these 
patches whereas another shop on the same railroad 
uses E6012. Each shop is doing a satisfactory job and 
the reasons for preferring the specific type of elec- 
trode are readily understandable. The shop using 
the E6010 type electrodes has skilled boilermakers 
that can fit patches within close limits so that welding 
with the No. E6010 electrodes can be done readily. 

The second shop, while of large size, is in a remote 
area and apparently suffers from a shortage of per- 
sonnel with the degree of skill available in the main 
shop. This lack of skill manifests itself in the form 
of poorly fitted patches with root openings that vary 
considerably. Furthermore, the skill of the welders 


Fig. 5—Careless cutting of the center sill 
with jagged corners causes stress concen- 
tration that cracks the sill in a short time 


is such that difficulty is experienced with the harsher 
arc and more fluid weld metal of the E6010 elec- 
trodes, but they succeed in obtaining a workmanlike 
job with E6012's, which have easy handling proper- 
ties especially on poor fit up work. 

By selecting the electrode on the basis of operating 
characteristics alone, many difficulties which stem 
from factors unrelated to electrode selection can be 
overcome with each type of electrode seems to per- 
form satisfactorily. The shop with the less skilled 
personnel learned to overcome their difficulties by 
selecting electrodes on a trial and error basis, but 
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the general situation would probably not exist if the 
railroad had unified welding supervision. Unfortu- 
nately the railroad management hasn't recognized 
the importance of good welding supervision and, as 
a result, welding has been relegated to the rank of 
a part time job for supervision by other trades. 
Centralized supervision would assure more uniform 
practices in the widely dispersed shops of a railroad 
and has the advantage of resulting in better work 
because the responsibility for welding is in the hands 
of welding personnel. This would also assure that 
operators would be properly trained and qualified to 
perform the type of work required regardless of the 
type of electrode specified. 

The type of electrode that should be used on fire- 
box work has been the subject of much discussion, 
but as shown by this railroad, both the E6010 and 
the E6012 electrodes can be used with satisfactory 
results. А discussion of the characteristics of the two 
types of electrodes may be of sufficient value to be 
worth including here. 


Qualities of Two Electrodes 


As is known, the E6010 type provides high quality 
weld metal deposits which in general are superior to 
the E6012 type. However, the greater difficulty of ap- 
plication because of the harsher arc and more fluid 
weld metal, together with the lower current handling 
capacity as compared with E6012, tend to make the 
E6012 the more desirable from a production point of 
view. While the E6012 electrodes are reputed as hav- 
ing poorer quality of weld metal, recent advance- 
ments in this type of electrode show that clean de- 
posits with mechanical properties that exceed those 
of the E6010 will certainly make the E6012 a still 
more favored type. These developments together with 
efforts to provide electrodes of the EXX12 type that 
match the low-alloy, high-strength steels will permit 
better and lighter designs of cars. 

The introduction of low-hydrogen-type electrodes 
has created widespread application in railroad shops. 
Without venturing into the reasons why superior weld 
metal deposits are obtained where the hydrogen con- 
tent of the arc atmosphere is reduced, we know that 
if a job has been properly welded with low hydrogen 
electrodes, the resultant weldment is the best that 
can be obtained at the present time. This is in addi- 
tion to the many other advantages such as the ability 
to weld steels of higher hardenability than ordinary 
mild steels and steels of the free-machining high sul- 
fur type. One of the earliest applications of low hy- 
drogen electrodes was to replace stainless types for 
welding high carbon wear plates to car trucks. Аз is 
customary with any new item, venturesome welders 
tried the low hydrogen electrodes on many other ap- 
plications. One of the most successful of these trial 
and error applications is the welding of broken loco- 
motive frames with low-hydrogen electrodes. While 
some may question the need for low-hydrogen elec- 
trodes for locomotive frames, the higher strength, 
ductility and shock resistance have been proven on 
at least one railroad by giving better service results. 

These new inert, gas-shielded arc welding pro- 
cesses are becoming absolute necessities for the con- 
struction and repair of many stainless, aluminum and 
non-ferrous components as used in late model pas- 
senger and dining cars. 
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QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 

ation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source from which authoritative answer can be secured. 


Diesel-Electric Locomotives 


Q.—What are the advantages or disadvantages in 
reversing the flow of the inner coil on a CFK steam 
generator? 


A.—The CB boiler would superheat, and then it 
would deliver wet steam, and it was difficult to regu- 
late. The flow of water had been reversed and there 
was considerable residual heat in the large refractory 
used in this generator which would throw the steam 
into superheat. During the war one of the Southern 
roads had a coil on the 4225 generator that ran sev- 
eral times as long as the other coils had. When it 
was removed, it was learned that the inlet and out- 
let were reversed. When the capacity of this gen- 
erator was increased, the road reversed one of the 
stepped up coils, and liked the operation so well that 
all similar installations were charged in this manner. 

Q.—What operating condition will indicate a rup- 
tured coil in the heat exchanger? Will cold water go 
into the hot water line or vice versa? 

A.—The heat exchanger is a vessel with a coil in- 
side through which the water from the steam sepa- 
rator returns at zero to 40-lb. pressure. The water 
pressure on the outside varies from 200 to 350 lb. 
and therefore tends to go inside the coil. As the dis- 
charge from the coil leads back to the water storage 
tank, the water which should go into the steam gen- 
erator enters the heat exchanger coil hole and re- 
turns to the storage tank. This water has already 
passed through the controls which meter the fuel ac- 
cording to the amount of water flowing, and a quan- 
tity of fuel sufficient to take care of this volume of 
water is fed to the burner. As the volume of water 
passing through the control exceeds the amount being 
evaporated, superheat results. On some models of 
generators, water flow indicators are incorporated to 
aid in detecting this condition. The remedy is to 
jump the coil out, shut off the return to the water 
storage tank and the return water at the separator, 
and bleed the separator to discharge the water on the 
ground until the coil can be replaced. 


Q.—What is the purpose of the economizer coil? 


A.—Down towards the bottom of the first few lay- 
ers of the outer coils there’s a certain amount of ex- 


* These questions and answers were submitted following a talk at the 
December meeting of the Chicago Railroad Diesel Club by M. Sudheimer 
of Electro-Motive. 
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ternal corrosion due to the moisture and gases of 
combustion combining to form corrosive gases and 
acids. On the inside of some of the coils there is 
pitting due to an acid condition in the water. Some- 
times you get a direct erosion from sand in the water. 
The economizer coil is one which can be replaced 
cheaply instead of replacing the outer coil because of 
failure due to erosion or corrosion. After the water 
leaves the heat exchanger it goes through this coil 
and if it has any free oxygen, the oxygen will attack 
that coil before it gets to the main coils, or the mois- 
ture in the gases of combustion and the acids in the 
gases of combustion will attack that coil before it will 
attack the others. Consequently, the coil can be re- 
placed cheaply. It also increases efficiency by 10 to 
15 per cent by taking the heat from the stack gases 
to heat the water. On some of the generators we have 
reduced the stack gas temperature from approxi- 
mately 850 deg. down to 650 deg. 


Q.—Will operating the Servo Control manually 
accomplish any benefits if the steam generator fails 
to fire? Will any ill effects result? 


A.—I presume that is meant to start the genera- 
tor off by retarding the up movement of the bow 
tie on the Servo Control until such time as ignition 
has taken place. The same thing can be accom- 
plished by using the water by-pass valve. I don’t see 
any absolute danger in it, and some maintainers prac- 
tice that, but it should be done with the manual water 
by-pass valve. The big thing would be to get at the 
ignition failure and have it corrected so that the igni- 
tion takes place rather than holding the Servo Con- 
trol back. The thing to do is to correct the primary 
cause. 


Q.—Do you advocate soot remover compounds? 


A.—About a month ago one road burned up two 
fire pots. When the side plates were pulled off, soot 
removing compound came rolling out. The entire 
thing was clogged solid with soot removing com- 
pound. Most are sodium chlorides or chlorates which 
evaporate or dissolve at a temperature of between 
1,100 and 1,400 deg., and if they don’t pass through 
the fire, they stay in their original state, passing into 
the flue spaces and clogging up those flue spaces. 
Then you start adjusting the boiler to get more steam 
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out of it. The only thing that can be adjusted is the 
amount of fuel, not the water because we don't have 
an adjustment on the pump. The chain of events 
that follow because a steam generator is clogged up 
with soot removing compound can lead into most 
anything. Thus the use of soot removing compounds 
of the sodium chlorate or chloride type is not ad- 
vocated. Soot removing should be done as a terminal 


job once a month or oftener if conditions of opera- 
tion make it necessary 


Q.—Can a section of coil be jumped out or jumped 
across in ап emergency 


A.—The only coil that you can't jump out satis- 
factorily would be the inner coil; because you'll have 
a mass of molten metal down in the bottom of the 
refractory. 


Steam Locomotive Practice 


Use of Aluminum Alloys 


Q.—We would appreciate any information in con- 
nection with aluminum-alloy plates and shapes. Which 
alloys should be used for cabs, runboards, etc. which 
are to be fabricated by welding? Should gas or arc 
welding be used? —F.E.B. 

A.—The most weldable aluminum alloy is Alcoa 
3 S (aluminum and manganese). This alloy has 
higher mechanical properties than commercially pure 
aluminum but has very similar welding character- 
istics. The Alcoa 3 S alloy is the standard material 
where the strength of welded parts made from this 
alloy is suitable, its use is suggested in preference to 
any other material. 

Where it is desirable to use a material of higher 
tensile strength an alloy such as Alcoa 52 S is sug- 
gested for welded applications. This material has 
a strength about twice that of Alcoa 3 S but is 
more difficult to join by fusion welding. 

In another group of alloys, the strength depends 
on heat-treated operations subsequent to welding. 
The weldable materials in this group include the 
aluminum-magnesium, silicon alloys (Alcoa 53 S and 
Alcoa 61 S). 

The 3 S and 52 S alloys are used for cab and 
runboard plates, while the 53 S and 61 S alloys 
are used for bars and shapes. 

Both gas welding and metal-arc welding are used 
for fabricating cabs and runboards. A recent de- 
velopment in the field of arc welding aluminum is 
the Tungsten-Arc welding process which involves 
the use of a metal arc, a tungsten electrode and an 
inert gas envelope. 

The mechanical properties and the soundness of 
welds made with the tungsten arc are exceptionally 
good. No welding flux is used: consequently no 
cleaning operations are required subsequent to 
welding and no flux contamination can occur. The 
tungsten arc is the only method that is suitable for 
making fillet and butt welds in the overhead posi- 
tion and position welds in a vertical plane can 
be made more easily and uniformly by this method 
than by any other welding method. 


Front End Netting 


Q.—Does the I. С. C. Bureau of Locomotive Inspec- 
tion have rules and regulations governing the operation 
of steam locomotives through forest reserves? —R. E. A. 

A.—The I. С. C. Bureau of locomotive Inspection. 
*Laws, Rules and Instructions for Inspection and 
Testing of Steam Locomotives and Tenders and 
other than Steam Locomotives", do not cover any 
special requirements for locomotives operating in 
Forest Reserves. Аз a general rule the various states 
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have their own laws as to the operation of steam 
locomotives through forest reserves, a typical ex- 
ample of which is the New York State Law.: 

Sec. 72, Chapter 130, Laws Of 1908: 

Where railroads run through forest lands in 
counties containing part of the forest preserves, 
they shall provide locomotives thereon with netting 
of steel or iron so constructed as to give the best 
practicable protection against the escape of fire and 
sparks from the smoke stacks thereof and adequate 
devices to prevent the escape of fire from ashpans 
and furnaces which shall be used on such loco- 
motives. 

Chapter 494, Order 4-1-1909: 

Requires oil burning locomotives to be used in 
the forest preserve lands from 8 A.M. to 8 Р.М. 
from April 15 to November 1 of each year, also 
that no coal burning locomotive shall be operated 
unless inspected by the Public Service commission 
and certificate removable at pleasure, be issued 
permitting use within forest preserve. 


Screw Threads 


——1l would appreciate information in connection 
with screw threads. Are the National form threads 
n рете as the United States Standard Threads?— 

A.—The form of thread profile of the American 
National Screw thread was previously known as the 
United States Standard or Sellers Profile. 

The adoption of the National form threads did not 
present any new standards as to the form of the 
thread but extended existing standards by specify- 
ing limiting dimensions for threads in common use. 
Two thread series were adapted, a coarse-thread and 
a fine-thread series. The coarse thread series is rec- 
ommended for general engineering work and where 
rapid and easy assembly is desired; the fine thread 


- series is recommended for automotive and airplane 


use and wherever minimum weight is desired. 

The coarse thread series is the former "United 
States Standard" supplemented in the sizes below 
l4-in. by a part of the “Standard Proportions for 
Machine Screws" established by the American So- 
ciety of Mechanical Engineers. The fine thread series 
14-inch to 114-inch, inclusive, is in accordance with 
the former Regular Screw-Thread Series established 
by the Society of Automotive Engineers. This is 
supplemented below 14-in. by sizes selected from the 
above-mentioned standard established by the Ameri- 
can Society of Mechanical Engineers. 
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Schedule 24RL Air Brakes 


Dynamic INTERLOCK CONTROL PORTION 


961-Q.—W hat does seating of lower valve 3 accom- 
plish? A.—Lower valve 3 seated will hold any auto- 
пав: ог electro-pneumatic straight air application 
off. 

962-Q.—Describe the operation of an independent 
application if desired while the dynamic brake is on. 
A.—Air from the independent brake valve will flow 
through pipe and passage 20, move double check 
valve 252b to its lower seat, connecting passage 20 
and passage 16 to the relay valve to apply the air 
brake. 

963-Q.—How is the independent release accom- 
plished? A.—By the reverse flow of air through pas- 
sages 16, 20a, pipe 20 and independent brake valve 
to the atmosphere. 

964-Q.—What happens when an emergency appli- 
cation is made?  A.—A pneumatic switch controlled 
from No. 15 pipe of D-24 control valve is opened. 

965-Q.—W hat will result from opening of the pneu- 
matic switch? A.—The control circuits are de-ener- 
gized, which nullifies the dynamic brake and de- 
energizes the FA-4 dynamic interlock magnet valve. 
The air will then operate in the normal manner. 

966-Q.—Is the circuit to the dynamic interlock mag- 
net opened for a train over speed or safety control 
brake application? A.—Yes. The No. 25 pipe con- 
nects to a pneumatic switch which will open the cir- 
cuit to the FA-4 dynamic interlock magnet. 

967-Q.—How does nullification of the dynamic 
brake differ on locomotives built by Electromotive Co.? 
A.—Only the No. 12 pipe controls a pneumatic 
switch, therefore the dynamic brake is nullified only 
from a brake valve initiated emergency. 


Break IN Two-PROTECTION FEATURE 

968-Q.—H ow does the Break In Two-Protection Fea- 
ture Function? A.—It provides protection against 
loss of main reservoir air, and possible release of 
brakes, from an emergency application initiated from 
the train when the brake valve handle remains in 
charging position. 

969-Q.—W hat functions to initiate this protection? 


А.А double check valve between the No. 12 line 
from the H-5A Relayair valve (used for sanding), 
and the No. J line from the FA-4 magnet valve (used 
for overspeed control). 

970-Q.—How does the double check valve function? 
A.—The double check valve allows air from the sand- 
ing volume reservoir to connect to chamber E of the 
overspeed application valve, when an emergency ap- 
plication is made from the train, caused by a break 
in two, conductor's valve, etc. 

971-Q.—Describe the operation when air connects 
to chamber E, of the overspeed application valve. 
A.—Diaphragm 10 will move downward, open valve 
15 and vent the No. 10 line through pipe 10, passage 
10, cut-off valve, passage 3, overspeed suppression 
valve, passage 7, overspeed application valve through 
open valve 15 to passage 6 and atmosphere, moving 
the service or emergency application piston to its ap- 
plication position. 

972-Q.—How is loss of main reservoir air to the at- 
mosphere through the open brake pipe prevented 
when a service application portion is used? A —Air 
supply to the brake pipe will be cut off by cut-off 
valve 151 in the brake valve, which is controlled by 
the service application slide valve. 

973-Q.—Ho is loss of main reservoir air prevented 
when the emergency application is used? A —Air sup- 
ply to the brake pipe is cut off by emergency piston 
161 when it moves to application position. 

974-Q.—W hat provides the proper blow down time 
for the sanding volume reservoir air? — A. —A Tee fit- 
ting with a choke. 

975-Q.—W hat feature is provided to prevent a 
brake application during a manual sanding operation? 
A.—A double check valve between line No. 9 and 12 
and the brake valve, is used for this purpose. 

976-Q.—W hat valve is recommended if the break- 
in-two protection feature is used with the emergency 
application portion? A.—The application insuring 
relayair valve. 

977-Q.—What actuates the application insuring re- 
lay air valve? A.—Air pressure developed in pipe 
15 from D-24 Control Valve in emergency position. 


Steam Locomotive Boilers 


Does Shape Determine Strength? 


Q.—Does the shape of a firebox crown sheet, butt- 
welded, patch in any way determine its strength, such 
as the rectangular, diamond or saw-tooth shape patch? 


ole 


A.—The shape of a crown sheet patch is of little 


importance from a standpoint of strength, as the * 


strength of the structure is not dependent upon the 
strength of the patch. The crown sheet is sup- 
ported by the staybolts and the load on the patch is 
carried by the staybolts. 

The shape of the patch should be as uniform as 
possible and large enough to replace the damaged 
portion of the sheet. It is not necessary that any 
uniform shape be adopted, the shape of the patch 
being governed by the area that is damaged and re- 

uires renewing. The joint between the patch and 
the crown sheet should be spaced evenly between 
the two rows of staybolts. 
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Welding Stays On Fire Side 


Q.—Is there an I. C. C. Rule that permits the seal- 
welding of staybolts on the fire side of the firebox 
sheets of a locomotive boiler? —M.E.F. 

A.—I do not know of апу I.C.C. rule that permits 
the seal-welding of staybolts on the fire side of the 
firebox sheets of a locomotive boiler. 

In 1946 permission was granted by the I.C.C. to 
seal-weld staybolts in fireboxes for test purposes in 
that no objections would be made (for experimental 
purposes) to the use of the staybolt applied in the 
usual manner with seal welding around the edge of 
the staybolts on the fireside, with the understanding 
that no welding would be applied to the staybolts in 
an endeavor to repair leaking or otherwise defec- 
tive bolts. 
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Nathan Develops 
Airchime Whistle 


А five-tone Airchime mounted 
on а Diesel Locomotive cab 


The Nathan Airchime whistle is basically a musical in- 
strument, each horn of which emits a single tone ot 
predetermined pitch or frequency. The tone is produced 
by a circular diaphragm, or reed, which is vibrated by 
compressed air to propagate sound waves, the pitch or 
frequency of the tone being determined by the size of 
the bell and the natural period of vibration of the dia- 
phragm. 

To obtain the flute-like tone quality of the steam 
whistle the contour of the inside of the resonator or bell 
follows a specially designed contour which controls 
resonances only to the fundamental frequency of the vi- 
brating diaphragm and the first two octave overtones. 
All parts of the whistle structure must be sufficiently 
heavy and rigidly constructed to prevent the introduction 
of metallic harmonics with consequent change in tone 
quality. 

The Nathan Airchime whistle is built in various com- 
binations of bells to produce single- or multiple-tone 
whistles. The body is composed principally of four major 
parts or assemblies: the bell (1), base (14), diaphragm- 
head assembly (7), and the diaphragm assembly (9). The 
base provides a mounting flange for the entire whistle 
assembly and serves essentially as a manifold for the 
various bells and diaphragm-head assemblies. 

The bell and diaphragm head are secured to opposite 
faces of the base by three bolts (3) which also hold the 
diffuser ring (6) in place. The ring in turn secures the 
circular clapper seat (5) in a recess in the diaphragm 
head (7). To prevent leakage of air, gaskets (2) and 
(4) separate the bell and the diaphragm-head assemblies 
from the base. The diaphragm assembly, composed of 
phosphor-bronze diaphragm discs (9), a clapper disc 
(10), and spacers, is secured in the diaphragm head by 
the adjusting cap (11). This cap screws into the dia- 
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phragm head, tightening the diaphragm against a cir- 
cular land in the diaphragm head. After positioning the 
adjusting cap to maintain proper tension on the dia- 
phragm, the clamp screw (12) through the split bracket 
at the bottom of the diaphragm head is tightened, lock- 
ing the adjusting cap in position. Finally, to prevent 
change of adjustment, the diaphragm head and adjust- 
ing cap are drilled, lockwired, and sealed. 

An air-inlet port in the bottom of the mounting flange 
as well as two alternate ports on opposite sides of the 
stanchion above the mounting flange provide connections 
for the air-supply line. The whistle is sounded by admis- 
sion of air through a valve in the air-supply line. The 
intensity of the signal can be modulated for terminal 
or suburban service. The whistle produces its full inten- 
sity of sound at an air pressure of 100 lb. per sq. in., at 
which pressure it is said to have a decibel rating equiva- 
lent to, or greater than, a similar steam chime whistle 
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1—Bell 9— Diaphragh 


2—Gasket 10—Clapper Disc 
3—Bolt 11—Adjusting Cap 
4—Gasket 12—Clamp Screw 


5—Clapper Seat 
6—Diffuser Ring 
7—Diaphragm Head 
8—Seal 


13—Air Inlet Port 
14—Base 
15—Alternate Air Inlet Port 


Section of a single horn of 
the Nathan Airchime whistle 


operated on 200 lb. per sq. in. of steam pressure, and a 
coverage to the rear usually greater than that of steam 
whistles. 

For modulated tone, the minimum air pressure at the 
base of the whistle while blowing is 20 lb. per sq. in. A 
double-stem whistle valve provides a means in a single 
unit for selecting either loud or modulated tones. 

The Airchime is a development based on a study made 
by the British Columbia Government through its chief 
inspector of railways, Robert E. Swanson, because of 
complaints at the lack of distinction between the horns 
of Diesel locomotives, steamship whistles and the horns 
on highway vehicles. The whistles are produced by the 
Nathan Manufacturing Company, 476 East One Hundred 
Sixth street, New York 29, in single-tone, three-tone, 
and five-tone combinations. 
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Chime-Tone 
Air Horn 


This horn is of cast aluminum construc- 
tion, providing lightness and strength. It 
uses a plastic diaphragm, unaffected by 
oil, moisture, cold weather, ice or snow. 
The diaphragms are made in one piece 
and ow only two sizes, thus simplifying 
maintenance and reducing the need for 
extensive parts inventories. 

Known as the Chime Tone, this horn, 
manufactured by the Leslie Co., Lynd- 
hurst, N. J., comes with 2, 3, 4 or 5 notes, 
which blend to give a musical chord. 

A choice of chords, all fully harmonious, 
give an arresting tone and audibility, and 
provide high decibel output with low air 
consumption. Modulated blasts can be used 
for going through towns by use of a two- 
lever operating valve which is available. 

The mounting for the new horn is in- 
terchangeable with the mounting of present 
Leslie air horns, thus making replacement 
a simple matter. Railroads desiring differ- 
ent signals or distinctive pitches can use 
the device in conjunction with present 
equipment as the mounting base fits the 
same mounting pads as single air horns 
made by the manufacturer. 


Industrial 
Fluorescent Luminaries 


New two- and three-lamp industrial fluo- 
rescent luminaires with 2% and 5-in. 
lamp spacing heavy-duty lampholders are 
available from the Westinghouse Elec- 
tric Corporation. These units represent 
a change to the heavy-duty lampholder 
in the standard three-lamp unit, and the 
addition of a new line of two-lamp units 


with 5-in. lamp spacing heavy-duty lamp- 
holders. 

Starters are mounted in the lamphold- 
ers, indexed to associated lamps, and ac- 
cessible from within the reflector with- 
out removing the lamps. 

The units are available with open-end 
and closed-end porcelain enamel reflec- 
tors, both bearing the RLM label of ap- 
proval. The complete luminaire consists 
basically of a steel hood assembly with 
lampholders, ballast, and a one-piece steel 
reflector. 

The hood assembly is formed from 
heavy gauge steel, and ballast and lamp- 
holders are wired as part of this assem- 
bly. Two spring-loaded wing locks hold 
the reflector to the hood and make in- 
stallation easy. The reflectors are made 
of heavy gauge porcelain enameled steel 
with an average reflection factor of over 
82 per cent. The shielding angle is ap- 
proximately 13 deg. 


Small Size, Insulated 
Electrode Holder 


The type LJ-1 holder combines the ad- 
vantages of tong and hold type holders in 
providing a strong grip which is easy to 
release with thumb pressure. Its small size 
makes it useful for operation with heavy 
gloves in corners and other confined areas. 

The tip of the jaw end of the device, 
made by The Lincoin Electric Co., Cleve- 
land 1, Ohio, is covered with a high tem- 
perature resistant, asbestos base compound 
which is highly flexible. It is said to re- 
sist the abrasion of rubbing against metal 
as well as the wear caused by weld spatter. 

Due to its flexibility, the molded tip can 
be formed to cover the end of the holder 
completely, thus giving full insulation. 


The electrode is held close to the end of 
this tip so that the holder can be worked 
in close quarters without the danger of 
grounding. 
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A lever type jaw is used for gripping the 
electrode. The jaw is loaded with 50 per 
cent additional spring capacity which gives 
approximately nine times as much grip as 
coil springs. The release handle lever, 
however, gives a high degree of leverage 
so that inserting or releasing an electrode 
is easy. Cam jaw construction, open to one 
side of the holder, gives one position, 20 
deg. off vertical for downhand welding and 
a second position, 30 deg. off horizontal for 
overhead welding. 

These electrodes are manufactured in 
the 250 ampere size for Мв to 316 in 
electrodes. 


Holland Snubber 
Spring Improved 


Further refinements in design of the vo- 
lute snubber spring, made by the Hol- 
land Company, Chicago, constitute the 
most recent in a series of continuous im- 
provements since the original Holland 
Style A volute snubber springs was first 
offered in 1934. 

In the latest Style A-7-A, a new and 
revolutionary method of manufacturing 
the volute spring (patent pending) is 
said to increase materially both its shock- 
absorbing ability and effective life. These 
results are accomplished by improved 


Holland Style A-7-A volute snubber 
spring 


surface and depth hardness of the spring 
material and effective compensation for 
surface wear by means of radially elastic 
pressures on inner coils confined within 
an elastically yielding outer coil. 

Tests conducted by the Association of 
American Railroads with the Holland 
Style A-7-A volute snubber during 1949 
indicated a notable improvement over 
test results with the Style A-7 snubber 
in 1948. Comparative figures covering the 
latest tests are expected to be released 
soon in official A.A.R. reports. 

The principle of the Holland snubber 
spring is a volute spring, coiled tightly 
under pressure so that the rubbing of the 
spring turns on each other acts to damp 
out the vertical resonant action of bol- 
ster truck springs. From its inception, її 
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has been a self-contained unit, designed 
to replace one coil of the standard spring 
in freight car trucks. 


Movable Grip Jaw 
Lifting Clamp 

The Adjusta-Clamp is a versatile device 
for moving all types of heavy metal loads 
iu tool rooms, production and shipping 


departments. 
The unit features the advantage of a 


movable gripping jaw that can be rapidly 
set by hand to accommodate the part to 
be lifted. It will lift from the horizontal 
to a vertical position without changing 
the grip. 

This tool, which will handle metal 
objects up to 12 in. thick, is available 
from Merrill Brothers, 56-02 Arnold Ave- 
nue, Maspeth, N. Y. It is manufactured 
in one- and three-ton capacities, both 
with a safety factor of 5 to 1 and weigh 
30 and 60 1Ь., respectively. Larger capac- 
ities can be supplied on order. 


Strain Indicator 


А new Type L portable, battery-powered 
strain indicator for use with SR-4 bonded 
resistance wire strain gauges is an- 
nounced by The Baldwin Locomotive 
Works, Philadelphia 42, Pa. The new 
instrument is a refinement of Baldwin's 
Type K instrument. 

Four major improvements have been 
made in this direct reading instrument. 
First, the ten "Thousands" steps are in- 
creased from 1,000 to 2,000 microinches 
per inch per step, giving a total of 20,000 
microinches per inch. This improves the 
convenience of the instrument and mini- 
mizes the use of the range extender 
switch. Accuracy is unaffected because 
the scale on the balance indicator dial 
is unchanged. 

Second, the range extender has been 
increased from an approximate 10,000 
microinches to a more exact 20,000 mi- 
croinches with an accuracy within plus 
or minus 50 microinches. This change 
extends the balancing range of the in- 
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strument to plus or minus 30,000 micro- 
inches, which is broad enough to cover 
all practical applications of SR-4 strain 
gauges. The broader range of this instru- 
ment permits measurements in the plastic 
range of metals and balancing the bridge 
when dummy gauges are unusually far 
off balance. 

Third, the new model can be used with 
a completely external Wheatstone bridge 
circuit without modifying the internal 
circuit. This can be done by changing 
connections X and Y on the instrument 
binding posts. 

The fourth change is the provision of 
an oscilloscope connector jack for appli- 
cations in rephasing problems sometimes 
encountered when using extremely long 
leads (50 to 100 ft.) between SR-4 strain 
gauges and the instrument. This con- 
nector can also be used for limited dy- 
namic studies because the jack is con- 
nected into the amplifier section of the 
instrument and will permit pre-amplifi- 
cation of the strain gauge signal so that 
it can be read on a standard oscilloscope. 

Measuring acuracy has also been im- 
proved. The "Thousands" steps have a 


tolerance of plus or minus 2% micro- 
inches per inch. Slidewire tolerance is 
plus or minus 5 microinches per inch 
and the gauge factor adjustment is ac- 
curate to plus or minus М per cent at 
any point. 

The instrument is designed and cali- 
brated for 120-ohm gauges with gauge 
factors of 1.77 to 2.20. However, gauges 
of other resistances and gauge factors 
may be used if necessary. Ап a.c.-d.c. con- 
verter is available for operating the in- 
dicator on 110-volt, 60-cycle, single-phase 
electric power when required for con- 
tinual operation. The instrument di- 
mensions are 6 x 9 x 12 in., and it weighs 
about 25 lb. with batteries. 


Non-Lubricated 
Flexible Coupling 


The Airflex coupling has been developed 
to protect driving and driven machinery 
from the destructive effects of frequent 
high-torque fluctuations associated with 
internal combustion engines, reciprocat- 
ing pumps and reciprocating compressors. 

This coupling, manufactured by The 
Falk Corp., Milwaukee 8, Wis., cushions 
impact and reduces torque fluctuations 
by virtue of its resilience. It has high 
hysteresis without backlash, imparting a 
high degree of damping to vibratory 
systems. 

These devices are suited for drives 
with fluctuating torque, those requiring 
flange or flywheel mounting, drives lo- 
cated where maintenance and lubrication 
is impossible or where backlash is pro- 
hibited. 

The construction features of the cou- 
plings include a resilient rubber gland, 
consisting of an inner fluid container and 
outer section banded as a unit; an inner 
fluid container treated to prevent pres- 
sure loss; a steel inner rim permanently 
banded to the gland; a steel outer rim 
with an extended flange to allow bolting 
to a flywheel or adapter and a specially 
designed Schrader valve. 
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NEWS 


Chicago Diesel Club 
Elects New Officers 


AT THE 1950 annual meeting of the Chi- 
cago Railroad Diesel Club on June 8, the 
following new officers were elected to 
serve for the coming year: President, W. L. 
Huebner, division master mechanic, Atchi- 
son, Topeka & Santa Fe, at Chicago; first 
vice-president, O. P. Jones, division master 
mechanic, Chicago & North Western, at 
Chicago; second vice-president, F. Т. 
Kuhns, general foreman, Chicago, Mil- 
waukee, St. Paul & Pacific, at Chicago; 
third vice-president, H. W. Rasor, master 
mechanic, New York Central, at Chicago; 
secretary-treasurer, R. J. Hughes, mechan- 
ical department, C. & N. W., at Chicago. 


Central Research 
Laboratory Dedicated 


THE new Central Railroad Research 
Laboratory of the Association of American 
Railroads was formally opened in Chicago 
on May 26 before an audience of more 
than one hundred. Present were directors 
of the A.A.R. and general committee mem- 
bers of its Engineering, Mechanical, and 
Operation-Transportation divisions. Others 
in the audience included representatives of 
various railroad associations, members of 
the board of trustees of Illinois Institute 
of Technology and representatives of the 
faculty. 

Following an informal luncheon in the 
new building’s conference room, William 
T. Faricy, president of the A.A.R., called 
the group to order for the formal dedica- 
tion. Seated in the yet-unequipped mechan- 
ical engineering laboratory, the group 
heard Mr. Faricy outline the program of 
continuous research which has underlain 
the growth and development of America's 
railroad industry. "The net results," he 
said, *we see all around us, in a railroad 
plant and railroad methods which today 
are producing more service and better serv- 
ice than the pioneers could have dreamed 
of, and are doing it at costs which, in 
relation to wages and other prices, are far 
below anything they could have thought 
possible." 

An open house inspection of the build- 
ing was conducted by members of the re- 
search staff following the ceremony. The 
inspection permitted those present to sce 
some of the equipment which already has 
been installed and to watch informal dem- 
onstrations of some of the more spectacular 
devices, particularly in the electrical labo- 
ratory. Among the construction projects 
yet to be completed is an inclined test 
track which will be located immediately 
west of the building adjacent to the New 
York Central-Rock Island main line. 

Individual research projects which are 
administered by the laboratory's staff are 
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divided among the Engineering, Mechan- 
ical, Refrigerator Car, Container and Sani- 
tary divisions of its personnel. In addi- 
tion to functioning as a research facility, 


the container testing laboratory, located оп 
the first floor, will be utilized as a trair- 
ing ground for necessary 
Railway Express Agency personnel Later 


railroad and 


ee eS Se ee eS ee 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Freicnt Service (Dara уном I.C.C. M-211 амо M-240) 


Month of February 
——— 
1948 


Item No. 1949 
3 Road locomotive miles (000) (M-211): 
3-05 Total, зіеата.................... uisi grove aste e afe ata aiia ai 21,902 
3-06 Total, Diesel-electric. .......se ees 14,696 
3-07 Total, Dos errore aah does Sud ees aestimet ESSE 61 
3-04 Total, locomotive-miles..........ss 50-5 6 n 37,218 
1 Car-miles (000,000) (M-211): 
4-03 Loaded, total: iz aeri ce od cer ааа ru rh oe se Se 1,249 
4-06 Empty, total. ........ eee ether 661 


6-01 "Total in coal-burning steam locomotive trains 
6-02 Total in oil-burning steam locomotive trains 
6-03 Total in Diesel-electric locomotive trains 
6-04 Total in electric locomotive trains 

6-06 Total in all trains 


10 Averages per train-mile (excluding light trains) (M-211): 


10-01 Locomotive-miles (principal and helper) 1.04 
10-02 Loaded freight car-miles.............. . 
10-03 Empty freight car-miles...... зэ КЫЙМ 
10-04 Total freight car-miles (excluding cal s 
10-05 Gross ton-miles (excluding locomotive and tender) (000) . . 
10-06 Net ton-miles (000)..................... eso S Pu AIEO 
12 Net ton-miles per loaded car-mile (М-211)................. 29.10 
13 Car-mile ratios (M-211): A P 
13-03 Per cent loaded of total freight car-miles................- 65.40 
14 Averi per train hour (M-211): 
14-01 Trán miléé. ..4::. енота SELLS crore oe SS . 17.20 
14-02 Gross ton-miles (excluding locomotive and tender) (000).... 42,103 
14 Car-miles per freight car day (M-240): 
14-01 уісеаЫе....................... ПРЕЧАТ ЕР . 88.30 
14-09. АЙ; ы; синэ Съз лый races spins da sein ERU сыба еа 35.40 
15 Average net ton-miles per freight car-day (000) (M-240)..... 675 
17 Per cent of home cars of total freight cars on the line (M-240).. 51.90 
Passencer Service (Data rrom I.C.C. M-213) 
3 Road motive-power miles (000): 
3-05 SOOM oie sierra co eov eo oem Debra pares ИРЕНА 4 8,956 
3-06 Diesel-electric. sss 0..0... 12,987 
3-07 БСО MEET 1, 
3-04 MAL ы» ун гыты kg ауры Ruble Секе на ydo i Ro t) 23,389 
4 Passenger-train car-miles (000): 
4-08 Total in all locomotive-propelled {гаїпв.................. 231,368 
4-09 Total in coal-burning steam locomotive ігаіпѕ............ 43,097 
4-10 Total in oil-burning steam locomotive {гаїпз.............. 32,757 
4-11 Total in Diesel-electric locomotive гаіпя................. 139,574 
12 Total car-miles per ігаіп-тйез.................. 9.57 


Yano Seavice (Data rrom I.C.C. M-215) 
1 Freight yard switching locomotive-hours (000): 


1-01 Steam, coal-burning........... sees 
1-02 Steam, oil-burning...............00--00055 
1-03 Diesel-electric! 

1-06 Otal. елж» sse кеа саз 

2 Passenger yard switching hours (000): 

2-01 Steam, соа1-Һигпїп@....................... 
2-02 Steam, ой-Ьитип&........................ 
2-03 Diesel-electric!.... 0.0.00. 6 000 c ee eee eee ж 


о 
Hours рег yard locomotive-day : 
Steam... eon rhe rtr ene 


een. 1.93 
Yard and train-switching locomotive-miles per 100 passenger 


freight car-miles........ ..................... 


train car-miles (with locomotives).......... enn .82 


1 Excludes B and trailing A units. 


16.60 


16,171 
10,512 

1,587 
28,289 


259,364 


87,332 


with February 
1949 1948 
49,299 73,331 
29,897 21,023 
1,443 1,724 
80,642 96, 

2,619 2,907 
1.455 1,604 
71,093 113,228 
21,000 29,307 
82,801 58,944 
3,645 4,456 
178,553 205,945 
1.04 1.6 
36.10 34.30 
20.00 19.68 
56.10 53.99 
2,458 2.2; 


64.30 63.60 
17.20 16.50 
41,710 39,656 
38.80 41.89 
35.90 39.90 
689 824 
51.40 1.68 
21,332 35,006 
229 


500,640 557,815 
104,900 189,435 
70,109 87 
291,548 243,490 
9.45 9.08 
2,610 4.235 
436 667 
4,394 3,620 
1,489 8.515 
127 219 
26 35 
434 396 
653 1719 
1.10 9.40 
17.10 1.90 
13.50 13.70 
11.00 11.20 
1.96 2.e 
0.81 0.79 


А 
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Steam Generators with Controlled Recirculation for Train Heating 
and comparable services... provide Sustained Capacity and 
l-o-n-g service life for the generating circuits. 


It pays to specify the Elesco Steam Generator... designed and 
built by a company with more than 66 years experience in the 
industry. 


LLUU 


SUPERIEATER (0. 


Division of 


COMBUSTION ENGINEERING-SUPERHEATER, INC. 
be een. omens QERD 
IDEE TIENI COMPANY. INC. 


Superheaters * Superheater Pyrometers * Exhaust Steam Injectors * Steam Dryers • Feedwater Heaters * Steam Generators * Oil Separators» American Throttles 
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this summer, the staff of a sanitation re- 
search engineer will be moved to quarters 
in the new building, and this group will 
undertake studies of both manufacturing 
facilities and equipment in the develop- 
ment of'approved standards in sanitation. 

Many of the projects currently being 
undertaken by the Engineering division of 
the laboratory are primarily for the 
A.A.R.’s Construction & Maintenance sec- 
tion (American Railway Engineering Аз: 
sociation). Continued research in rail de- 
tector car improvements, rail design 
studies, development of a brine corrosion 
inhibitor, tests of rail anchorage, a study 
of impacts and bridge stresses and many 
other similar projects are under way. 

The Mechanical division is currently 
studying alloy-steel axles, roller-bearing 
lubricants, truck side-frames and bolsters, 
freight trucks and snubbers, metal run- 
ning boards and a number of other ap- 
pliances, some of which are aimed at a 
revision of current A.A.R. specifications. 

One of the most important projects now 
being undertaken by the Refrigerator Car 
division is a detailed study of the possible 
application of pallets and power lift trucks 
to refrigerator car loading. This project 
involves consideration of car-door changes, 
to permit entry of power trucks, and a 
change in flooring specifications to accom- 
modate the additional weight. Studies will 
also be undertaken on refrigerator car 
clearances, and elevations, loading ramps 
and methods of fastening commodities 
within cars. Work is being continued on 
the discovery and application of better in- 
sulation materials as well as on the most 
economical application of new refrigeration 
systems, 

A considerable amount of the research 
work carried on by the divisions of the 
A.A.R. is of course, done in established 
educational institutions such as Purdue 
and Northwestern universities, the Battelle 
Memorial Institute at Columbus, Ohio, and 
the University of Illinois. The Central Re- 
search Laboratory will serve as an ad- 
ministrative "nerve center" for all work 
undertaken for the A.A.R. at the univer- 
sities and at the laboratories of railroad 
suppliers and the carriers themselves. At 
the same time, the laboratory itself will 
be the scene of many important studies and 
experiments. It will further function as a 
center and maintenance and design for the 
testing of equipment used in research at 
all points. 


MISCELLANEOUS 
PUBLICATIONS 


"Running a Regal"—R. K. LeBlond 
Machine Tool Company, Cincinnati 8, 
Ohio. 8%-in. by ll-in. manual, wire 
bound; 92 pages. Price, 50 cents. This 
completely revised fourteenth edition of 
"Running a Regal" contains, for the first 
time, an exploded parts section, in which 
each part of the Regal is illustrated in 
proportion and relation to connecting or 
adjacent parts. Instructions are given for 
performing 24 of the most common lathe 
operations, such as centering work, facing 
to length, tapping, lapping. taper turning 
and boring, etc. The operating, lubrication, 
and maintenance of the lathe; measuring 
instruments, and lathe tools and how to 
grind them are also discussed. 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE JUNE ISSUE 


DIESEL LOCOMOTIVE ORDERS 


No. of Horse- А 
Road Unils power Service Builder 
Baltimore & Оһо.................... 34 1,500 Freight, E E EEE Electro-Motive 
Bessemer & Lake Eric................ ТА 1,50  Road.... Electro-Motive 
7B 1,500 Road................. Electro-Motive 
5 1,500 Road switch............ Baldwin А 
Boston & Маіпе..................... 4 1500 Freight................ Electro-Motive 
81 1,500 Road switch........... Electro-Motive 
8? 1,000 Switch................. Alco-G. E. 
4 660 Switch ..Al . E. 
Central of Сеогкіа................... 23 2,000 Passen . Electro-Motive 
23 1,500 Switching . Electro- Motive 
33 1500 Switching ‘Aloo-G.E. __ 
Chesapeake & ОМо................... 5* 1,200 Switchin . Gen. Motors Diesels, Itd. 
164 1,500 Road switch Gen. Motors Diesels, Ltd. 
Chicago, Rock Island & Pacific. ....... 12 1,500 Rood switch Electro-Motive 
1 2,250 Passenger . Electro-Motive 
3 800 Switching . . Electro-Motive 
2 800 Switching............. Lima-Hamilton 
2 1,000 Switching............. Davenport 
Clinchfield.. 0.0.0000... 65 1,200 Switching............. Electro-Motive 
Delaware & Hudson.................. 18° 1,000 Switching............. Aloo-G. E. 
16* 1,500 Road switch........... со-С. Е. 
Gulf, Mobile & ОЫо.................. 4B. 1600 а... Alco-G. E. 
4 1,600 Road switch........... 
АВ: 1,500. ues rene) Electro-Motive 
Maine Сеп{га!....................... 8' 1,500 Road switch............ Electro-Motive 
3! 1,200 Switching............. Electro-Motive 
A 2! 1,000 Switching............. Alco-G. E. 
Missouri-Kansas-Texas............... 6 1,500  Passenger............. со-С 
2 1,600  Roadswitch............ Alco-G 
8* 1,600 Road switch............ Baldwin 
Nashville, Chattanooga & Tennessee.... 16 1,500 Воай................. Electro-Motive 
17 1,500 = Road-switch............ Electro-Motive 
10 1,200 witching............. Electro-Motive 
Texas & Расійс...................... 19® 1,500 Freight................ Electro-Motive 
4° 1,200 Switching............. Electro-Motive 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Bangor & Aroostook.................. 300!  Comb.paperandinsulated heater.. Major Car 
Missouri-Kansas-Texas............... 100! 70-ton covered һоррег.......... Pullman-Standard 
FREIGHT-CAR LEASES 
Green Bay & Western............... 
Akron, Canton & Youngstown 
Gulf, Mobile & ОМо.................. 
Kansas City Southern................ 
Бопе ы еы eee ee eee cee eee 
PASSENGER-CAR ORDERS 
Road No. of cars Type of car Builder 
Pennsylvania-Reading Seashore Lines... 6! RailDiesel................. ee Budd Co. 


1 For delivery next . These units will be used to complete Dieselization of thro: freight service ол 
the road's Buffalo division, at which time B. & О. freight service will he Dieselized from Benwood, W. Va., to 
Buffalo, N. Y., and Rochester, via Pittsburgh, Pa., Riker and East Salamanca, N. Y. Present arrangement 
contemplate purchase of the new units through a conditional sales agreement. __ 

2 Delivery is scheduled to begin in July and be completed in early autumn. Six of the 1,500-hp. rosd- 
switching and two of the 1,000-hp. switching units wil! be used to complete Dieselization of the road's territory 
north of Concord, N. H., including the White River Junction yard. Other units will be assigned to pool service 
on Rockport, Mass.-Salem local freight and Boston, Mass.-Rockport passenger service as well as to Salem 
yard and Salem-Amesbury local freight. Two 1,000-hp. and one 660-hp. yard switching units will be used in 
the Boston yards. “In addition to annual savings in operating costs we will be able to retire 35 steam 
locomotives.” a spokesman for the road has said. ‘When these additional units are placed in service we 
will be handling about 98 per cent of our freight ton-miles by Diesels.” БИ : 

? Delivery expected in July. These unita increase the road's total of Diesel unita in service to 56. 

4 The switchers are scheduled for delivery in October and the road-switchers in the first quarter of 1951. 
The units will be used to Dieselize completely the Canadian division of the Pere Marquette district. 

5 Delivery expected in July. 

* To be purchased through a conditional sale agreement. 

1 Deliveries expected during August and September. 

* Delivery «cheduled for completion by September. 

9 For delivery late in September. 

10 To cost approximately $600,000. 7 

"1 To he leased under Equitable Life Assurance Society's rental program. For October delivery. 

12 Total approximate cost $800,000. Delivery of the equipment is expected to be completed in October 
Purchase by this road of six additional cars of the same type, to be delivered before the summer of 1951. hæ 
been ordered by New Jersey Board of Public Utility Commissioners in lieu of reconditioning 20 old cars. Tbe 
board's order originally called for modernization of 60 old cars, of which 40 will be ready for service by July 1. 


NOTES: 


Baltimore е” Ohio.—The B. & O. has announced that tentative arrangements are being made to obtar 
10 Paschae Morse Diesel-electric switching locomotives under the Equitable Life Assurance Society: 
rental program. 

Chicago e* Eastern Illinois —The C. & E. I. has received authority from its board of directors to purchase 
200 box cars at an estimated cost of $1,000,000. . 

New York Central. —Tlhe N. Y. C. has completed arrangements for leasing from the Equitable Lie 
Assurance Society the 1,500 50-ton, 40!4-ft. steel box cars ordered earlicr this year from the Pullman-Standard 
Car Manufacturing Company (see March issue, page 172). 

Union Pacific.—The U. b. has earmarked $36,000,000 of its $190,000,000 1950 improvement 
for new equipment, including 8,000 new or modernized freight cars, 65 new sleeping cars, 36 Diesel-electrv 
locomoti ves and a flect of new coaches. Orders by the U. 3 for 35 Diesel-electrio locomotive unita costing 
$4,875,000 und 4,500 freight cars costing about $23,000,000 have been reported in the Railway Mechanical «re 
Electrical Engineer so far this year. 
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“With this Wyandotte Rillor 


I finished before I saw it wasnt ours” 


Just goes to show you how quickly 
and economical you can wash 
locomotives, tenders and passenger 
cars with Wyandotte Rillor. This 
mildly alkaline cleaner is fine for 
car interiors, too. 

Rillor has unusual wetting and 
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soil-suspending power. A Rillor 
solution clings as it cleans. Even 
on vertical surfaces, Rillor stays 
long enough to penetrate and loosen 
dirt, oils and traffic soil. And even 
after drying on, it rinses freely, 
leaving surfaces bright and glossy. 


We've got performance facts and 
figures on Rillor . . . and technical 
data, too. May we send you this 
information? 


WYANDOTTE CHEMICALS CORPORATION 
Wyandotte, Michigan e Service Representatives in 88 Cities 


yandotte 


REG. U. $. PAT. OFF. 
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SUPPLY TRADE NOTES 


DraAnBoRN CHEMICAL  CoMPANY.—The 
Dearborn Chemical Company has as- 
signed 12 new representatives to its sales 
and service staff in the following terri- 
tories, with headquarters as indicated: 
T. Armstrong, west Texas and New Mex- 
ico, at Amarillo, Tex.; R. W. Bartlett, New 
England, at Boston, Mass.; C. P. Blakeley, 
New Jersey, at New York; T. Bull, north- 
ern California, at San Francisco; J. W. 
Fisher, eastern Ohio, at Cleveland; R. E. 
Johnson, northern part of Chicago; W. J. 
Mercier, southern Wisconsin, at Milwau- 
kee; R. T. Moran, part of Michigan, at 
Kalamazoo; D. E. Pedginse, northern In- 
diana, at South Bend, and H. O. Scott, 
central Ohio, at Dayton. Assigned to Dear- 
born's technical department in Chicago 
are V. P. Nobile, as assistant to the man- 
ager of the industrial water treatment de- 
partment, and K. W. Franks, as assistant to 
the technical director of the railroad de- 
partment. 

* 


Union Carsive & Carson Conp.—A. S. 
Johnson has been appointed general man- 
ager of the National Carbon Division of 
the Union Carbide & Carbon Corp., New 
York. Mr. Johnson has been a vice-presi- 
dent of the corporation since 1948. 

* 

COMBUSTION ENGINEERING-SUPERHEATER, 
Inc.—The New York office of the Super- 
heater Company, Division of Combustion 
Engineering-Superheater, Inc. has been 
removed to 200 Madison Avenue, Zone 16. 
The Chicago office has been moved to 
Bankers building, Zone 3. 

* 

ЈоѕЕРН T. Ryerson & Son.—Harold B. 
Ressler, formerly vice-president and gen- 
eral manager of sales of Joseph T. Ryer- 
son & Son, has been elected first vice-presi- 
dent; C. L. Hardy, formerly assistant vice- 
president, has been appointed assistant to 
the president; and Thomas Z. Hayward, 
formerly assistant general manager of sales, 
has been appointed general manager of 
sales. 

Mr. Ressler served as manager of the 
St. Louis, Mo, plant for a number of 


Harold B. Ressler 


years, and also as plant manager at New 
York, with supervision over Ryerson plants 


at Boston, Mass, Philadelphia, Pa., and 
Buffalo, N. Y. He has held the positions 
of vice-president and general manager of 
sales since 1932, with headquarters at 
Chicago since 1944. 

Mr. Hardy joined Ryerson's Boston plant 
in 1927, working successively in plant oper- 
ations, inside sales, and sales representa- 
tive in Boston and New England. He was 
appointed manager of the Philadelphia 


C. L. Hardy 


plant in 1949, later transferring to the Chi- 
cago plant as assistant vice-president, in 
which capacity he served as an executive 
in procurement and sale of certain prod- 
ucts. 

Mr. Hayward joined the sales depart- 
ment of Ryerson in 1917 and for a number 
of years was sales representative in Chi- 
cago. In 1936 he was appointed assistant 


Thomas Z. Hayward 


sales manager of the Chicago plant and in 
1938 manager of the tubular products divi- 
sion. He became assistant general manager 
of sales in 1944. 

Roland W. Burt has been appointed sales 
manager of the Chicago plant of Ryerson 
& Son, to succeed Mr. Hayward. Mr. Burt 
began his career with Ryerson in 1923. He 
was appointed sales representative in 
northern Indiana in 1926 and remained 
there until 1937 when he was transferred 
to the St. Louis, Mo., plant as a represen- 
tative of the railroad sales division. The 
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following year he was appointed eastem | 
manager of railroad sales, with headquar- ` 


Roland W. Burt 


ters at New York. In 1945 Mr. Burt re 
turned to Chicago as head of the Ryerson 
tubular products division 


Brack & Decker MANUFACTURING Сом- 
PANY.—Robert A. Brown, who has been 
service engineer at the Cincinnati, Ohio, 
factory service station of Black & Decker, 
has been appointed sales engineer in the 
Atlanta branch territory. Mr. Brown vill 
work with distributors of Black & Decker, 
Van Dorn and Home-Utility electric tools 
in the northern part of Georgia and eas 
ern Tennessee area. George Н. Thalman, 
Jr. will assume Mr. Brown's duties at 
Cincinnati, being in charge of all repair 
activities at this location. Wm. F. Duns, 
Jr., formerly service engineer at the New 
Orleans, La., branch has been appointed 
sales engineer in that territory. Grady К. 
Funk, service engineer at Charlotte, N. C. 
succeeds Mr. Dunn as service engineer at 
New Orleans. Robert Dawson has become 
a sales engineer under the supervision of 
W. L. Poynter, Kansas City, Mo., branch 
manager. Mr. Dawson will cover the Ne 
braska and western South Dakota region. 


ALUMINUM COMPANY OF AMERICA.— 
The Aluminum Company of America has 
assumed manufacturing activities of its 
subsidiary, the American Magnesium Cor 
poration, and the latter corporation hs 
become inactive. Operations of American 
Magnesium at Cleveland, Ohio, and Buf- 
falo, М. Y., will be continued under Alcoa 
management. Robert T. Wood has been 
appointed chief metallurgist of magnesium 
products for the Aluminum Company. Не 
was formerly chief metallurgist for Amer 
ican Magnesium. 

Effective August 1, Dr. Kent R. Нот 
will become associate director of research 
for the Aluminum Company. 


Tuomas A. Еріѕом, INc.—Charles Edi- 
son, president of Thomas A. Edison, Inc. 
for the past 24 years, has been elected to 
the newly created position of chairman of 
the board of directors, and Henry С. Кие. 
III, has been elected to succeed Mr. Edison 
as president. 
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Two engines plus two steam generators per unit provide 
10096 factor of safety in both propulsion and train 
heating. That's another reason why American 
railroads are rapidly increasing their fleets 
of General Motors Diesel locomotives. 


EMRAL — 0TORS 


Loco OTIVES 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 


American Can & Founpry Co.—Ed- 
mund A. Watson has been appointed 
general improvement engineer of the 
American Car & Foundry Co., succeeding 
John W. Sheffer, who has retired after 42 
years service with the company. 

Mr. Watson has been in plant engineer- 
ing and production methods work since 
1915. In 1940 he was instrumental in the 
conversion of the Buffalo, N. Y., plant of 
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Edmund A. Watson 


American Car & Foundry to the manu- 
facture of artillery shells for the British 
and, later, the American armed forces. He 
remained there as production manager 
until 1946 when he was appointed assist- 
ant general improvement engineer, with 
headquarters in New York. 
* 

TimKEN Кошек BEARING CoMPANY.— 
J. W. Thomas, formerly sales ehgineer, 
railway division, of the Timken Roller 
Bearing Company, at Chicago, has been 
appointed sales engineer, railway division, 
at the St. Louis, Mo., office, and Glenn E. 
Neal has been appointed to succeed Mr. 
Thomas at Chicago. 


FamBANKs, MonmsE.& Co.; CANADIAN 
FamBANKs-MomsE | CoMPANY.— Fairbanks, 
Morse & Co. and the Canadian Fairbanks- 
Morse Company are entering the Canadian 
railroad Diesel locomotive manufacturing 
field by purchasing a substantial stock in- 
terest in the Canadian Locomotive Com- 
pany of Kingston, Ont. The Canadian Loco- 
motive Company, founded 100 years ago, 
will be operated as a separate concern 
and its products will continue under the 
same name. 

* 

Yate & Towne Manuracturinc Co.— 
Elmer F. Twyman has been elected vice- 
president in charge of the Philadelphia, 
Pa., division of the Yale & Towne Manu- 
facturing Co., to succeed James C. Morgan, 
who has retired. John A. Baldinger, as- 
sistant general manager of the Automatic 
Transportation Company division of Yale 
& Towne, has been transferred to the 
Philadelphia division as assistant general 
manager of the Philadelphia plant. 

* 


KENNAMETAL, INc.—Thomas J. Knif, Jr., 
has been appointed representative of Ken- 
nametal, Inc., at 11 West Forty-Second 
street, New York, and Fred Moore, repre- 
sentative in the Central district, with 
headquarers at 5531 Woodward avenue, 
Detroit, Mich. 


Dayton Russer Company.—E. К. Lof- 
ton, formerly sales manager, railway di- 
vision, of Dayton Rubber Company, has 
been appointed regional manager, Dayton 
region, at Dayton; J. W. Torrant, formerly 
district manager at Boston, Mass., has been 
appointed regional manager, Chicago 
region, 1009 West Washington boulevard, 
Chicago; 7. J. Ehrhart, formerly district 
manager, Dallas, Tex., has been appointed 
regional manager, Dallas region, at 2805- 
15 Canton street, Dallas; A. L. Van Der 
Kar, formerly with the Ansco division of 
General Aniline & Film Corp., has been 
appointed regional manager, New York 
region, at Harborside terminal, Jersey 
City, N. J., and M. E. Runner, formerly 
district manager, Los Angeles, Calif., dis- 
trict, has been appointed regional man- 
ager, Los Angeles region, at 909 E. Slau- 
son avenue, Los Angeles. 

* 

Lamson & Sessions Company.—George 
S. Case, Jr., has been elected president of 
the Lamson & Sessions Co., and Robert 
G. Patterson, vice-president and general 
sales manager. 

Mr. Patterson joined the company in 
1935 to organize the automotive replace- 


Dx % 
_ 


Robert G. Patterson 


ments division. He was appointed mer- 
chandising manager and, later, general 
sales manager. He was elected a director 
in 1945 and appointed vice-president and 
general sales manager in 1948. Mr. Pat- 
terson also operates the Piston Service 
Company of Indianapolis, Ind. 
* 

GENERAL Motors Corporation, ELEC- 
TRO-MorivE  DivisioN.—A tour of the 
Diesel-locomotive plant at LaGrange, Ill., 
and a dinner at the Stevens Hotel, Chi- 
cago, at which C. E. Wilson, president 
of General Motors, was the principal 
speaker, featured the formal opening of 
the Electro-Motive Division's exhibit at 
its plant titled “Blueprint for Better Loco- 
motives" on June 13. The occasion 
marked also the attainment of a produc- 
tion rate of 200 Diesel units a month in 
March. Some 500 railroaders, newspaper 
men and business and civic leaders heard 
Mr. Wilson explain the five-year labor 
contract which General Motors recently 
negotiated with the representatives of its 
employees. 

The permanent exhibit is housed in a 
large room, 120 ft. x 60 ft. It comprises 
principally symbol explanations and work- 
ing models of E. M. D.s methods of 
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design, manufacture, distribution and 
servicing. Among the exhibit groups are 
a mock-up cab of the company’s latest 
high speed passenger locomotive, the Е-8, 
complete with all controls and cab appur- 
tenances. 

Separate exhibit groups include: (1) 
“planned Dieselization for maximum 
economy”; (2) service department, includ- 
ing field organization, methods, instruc- 
tions, and maintenance scheduling; (3) 
contrast between old and new ways of car- 
rying out various production phases at 
E. M. D.; (4) repair services by E. M. D.; 
(5) the work of the company's public 
relations staff in “selling enthusiasm for 
railroad trains"; (6) distribution of parts; 
(7) continuous engineering development; 
(8) production control and purchasing; 
and (9) inspection. 

* 

GENERAL STEEL CasriNcs CORPORATION. 
—John A. McCormick, district manager 
of sales in charge of the Chicago office 
of the General Steel Castings Corporation, 
has been appointed assistant vice-presi- 
dent—sales. Mr. McCormick continues also 
in charge of the Chicago district sales 
office. James W. Cooke, district manager— 
sales, in charge of the eastern district 
sales office at Eddystone, Pa., has been 
appointed assistant vice-president, and will 
be associated with W. M. Sheehan, vice- 
president, in sales promotion and develop- 
ment, working closely with both the sales 
and engineering departments. Howard F. 
Park, Jr., assistant district manager—sales 
at Eddystone, succeeds Mr. Cooke. 

* 

EanLE M. HarsHBARGER, who has re 
tired as manager of the railway sales de- 
partment of SKF Industries, Inc., as an- 
nounced in the June issue, was born in 
Ladoga, Ind., on April 14, 1886. Не at- 
tended Wabash College for one year, Pur- 
due University for two years, and the 
Central Business College, Indianapolis 
Ind., for one year. From 1910 to 1914, he 


а 


Е. M. Harshbarger 


was, successively, farmer, insurance, real 
estate and auto agent. In 1914 he entered 
the sales department of S. F. Bowser & 
Co. at the company's home office, later 
serving as an outside salesman; for five 
years as manager of the company's railroad 
department; and for two years as dis 
trict manager at New York. In 1926 he be- 
came engaged in sales work for SKF In 
dustries, and in 1930 was appointed man- 
ager of railroad sales. 
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KEEP CAR JOURNALS READY FOR USE WHEN NEEDED 
«. o PROTECT AGAINST RUST WITH NO-OX-ID "A SPECIAL" 


Wheels stored at terminals are used to meet emergencies, repre- 
sent a large investment in material and labor. NO-OX-ID "A 
Special" protects car journals in storage against corrosion so that 
they are ready to roll when needed. NO-OX-ID “А Special” also 
protects your investment in these car journals against loss caused 
by destruction due to corrosion. NO-OX-ID "A Special" is easily 
applied—easily removed and assures positive protection for in- 
definite storage periods. 

NO-OX-ID "A Special" is one of the several NO-OX-IDs spe- 
cifically prepared to protect valuable railroad equipment against 
costly corrosion. There is a correct NO-OX-ID for every rust 
preventive railroad problem. Let your Dearborn engineer show 
you how you can economically benefit with NO-OX-ID rust 
preventives. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave. o Chicago 4, Illinois 


n d ШИ OY - ID 
THE ORIGINAL RUST PREVENTIVE IRON + =RUST 


JULY, 1950 


SEND FOR INFORMATIVE 
NO-OX-ID BULLETINS 


A series of valuable and informative 
bulletins which describe in detail how 
NO-OX-IDs are used in the railroad 
industry are available to you. Mail this 
coupon for your copy. 


г 
I 

- DEARBORN CHEMICAL COMPANY 

I 310 S. Michigan Ave., Dept. RME 

і Chicago 4, Ш. 

LI 

[ Gentlemen: Please send me a copy of your 
: NO-OX-ID “A Special" booklet. 

I 
I 
1 
! 
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AUTOMATIC TRANSPORTATION COMPANY. 
—Lawrence J. Kline has been appointed 
sales manager of the Automatic division 
of the Automatic Transportation Com- 
pany, Chicago, to direct sales activities 
for Automatic and Skylift trucks. Mr. 
Kline was formerly executive vice-presi- 
dent of the Mercury Manufacturing Com- 
pany, Chicago. 

* 

ЕлАтЕ-Коот-НЕАТН Company—Robert 
H. Schleuning, Pittsburgh, Pa., has been 
appointed sales representative for switch- 
ing locomotives and other products of the 
Plymouth locomotive works division of 
the Fate-Root-Heath Company, Plymouth, 
Ohio. Mr. Schleuning, who will operate 
in western Pennsylvania and New York, 
northern West Virginia and parts of 
Ohio and Maryland, was formerly asso- 
ciated with the Pressed Steel Car Com- 
pany. 

* 

Witson ENGINEERING  CORPORATION.— 
The Wilson Engineering Corporation of 
Chicago has appointed Don B. Alexander, 
Terminal Tower Building, Cleveland, 
Ohio, eastern representative. 


* 


ScuuLLIN Street. Company.—Fred H. 
Spenner, formerly assistant vice-president, 
mechanical engineering, of the Scullin 
Steel Company, has been appointed vice- 
president, mechanical engineering. 

* 

MetaL & THERMIT Corp.—The Metal 
& Thermit Corp. has moved its general 
offices from 120 Broadway, New York, 
to 100 East Forty-second street, New 
York 17. 

* 

Brack & Decker MANUFACTURING Co. 
—Walter H. Bramman has joined the 
sales force of Black & Decker, working 
with the company’s electric tool dis- 
tributors in the eastern part of Wash- 
ington as well as in all of Montana and 
all of Idaho east of Boise. J. H. Webb, 
who covered Mr. Bramman’s territory, will 
now concentrate his services in the 
Seattle, Wash., area. 

Mr. Bramman was previously in the 
sales department of the Shell Oil Com- 
pany in Baltimore, Md. 

* 

DeVitsiss Company.—The DeVilbiss 
Company has opened a new assembling, 
warehousing and distributing plant in 
Santa Clara, Calif., to serve the territory 
covered by the company’s sales branches 
in San Francisco, Calif, Los Angeles, 
and Salt Lake City, Utah. 

* 


HunT-SPILLER MANUFACTURING CoR- 
РОВАТТОМ.—А. С. Edgar, general man- 
ager of the Hunt-Spiller Manufacturing 
Corporation, Boston, Mass., has been 
elected a vice-president. 

+ 


CARNEGIE-ĪLLINOIS STEEL CORPORATION. 
—John F. Schmitt and J. Gardner Brooks, 
heretofore salesmen for Carnegie-Illinois 
Steel Corporation (subsidiary of the 
United States Steel Corporation) at Chi- 
cago and Pittsburgh, Pa., respectively, 
have been appointed assistants to man- 
ager of Chicago district railroad sales. 


Arcos CORPORATION.—Bernard E. David 
has been appointed a special field engi- 
neer for the Arcos Company at Los 
Angeles, Calif. Walter Gordon List 
will act as a special field engineer in 
Ohio-Western Pennsylvania territory, 
assisting Williams & Co. of Pittsburgh, 
Pa., in the sale of Arcos electrodes. 
J. J. Schlass has been appointed a sales 
representative in the Philadelphia, Pa., 
district. The company also plans to es- 
tablish a modern manufacturing plant at 
Somerset, Pa. 

* 

Intanp Stee, Company.—Robert M. 
Buddington, assistant to manager of sales, 
sheet and stripping division, of Inland 
Steel Company, has been appointed as- 
sistant manager of sales of that division, 
succeeding William P. Burke, resigned. 

* 

GENERAL ELECTRIC Company.—Norman 
W. Seip has been appointed sales man- 
ager, parts division, of the General Elec- 
tric Company’s locomotive and car equip- 
ment divisions at Erie, Pa. Mr. Seip was 
born in Chicago and is a graduate of the 
University of Illinois. He entered the test 


Norman W. Seip 


course of G. E. in August, 1940, and in 
October, 1944, transferred to the trans- 
portation division. In July, 1945, he moved 
to the St. Louis, Mo., office, where he 
was transportation sales engineer at the 
time of his appointment as sales man- 
ager, parts division. 

* 

VANADIUM CORPORATION OF AMERICA. 
—Raymond Н. Filsinger, Jr. formerly 
eastern sales representative for the Vana- 
dium Corporation of America, has been 
appointed sales manager, eastern district, 
with headquarters at 420 Lexington 
avenue, New York 17. 

Mr. Filsinger, a graduate of Bard 
College in 1938 with a B. A. degree, 
joined the sales department of Vanadium 
in 1939. From 1942 to 1946 he served 
in the United States Army as captain in 
the Quartermaster Corps. In the latter 
year he returned to Vanadium and in 
1947 was appointed eastern sales repre- 
sentative. 

* 

GnirriN WHEEL Company.—Howard F. 
Tway has been appointed sales repre- 
sentative of the Griffin Wheel Company, 
with headquarters at Kansas City, Kan. 
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Varor Heatinc Corporation.—T. A. 
Stewart, Jr., formerly in charge of service 
activities for Vapor Heating Corporation 
at Portland, Ore., has been transferred to 
St. Paul, Minn., where he will have charge 
of service activities for territory compris- 
ing Minnesota, Iowa, Wisconsin, North 
Dakota, South Dakota, Montana, Idaho 
and eastern Washington. He is succeed- 
ed at Portland by C. J. Mulvena. 

* 


HMaN-MicHagtLs. CowPANY.— V illiam 
Page, formerly in the railroad car parts 
department of the Hyman-Michaels Com- 
pany, Chicago, has been appointed a vice- 
president. 

* 


Guwpen Company.—L. S. Fulton has 
been appointed manager of the West 
Coast paint division of the Glidden Com- 
pany to succeed Z. G. Peck, who has re- 
tired after 30 years of service. Mr. Fulton 
has been associated with the company 
since 1920 and formerly was assistant to 
the president and regional director of the 
St. Louis, Mo., division. 

* 


ALLOYS DEVELOPMENT CoMPANY.— The 
offices of the Alloys Development Com- 
pany and Frederick D. Foote have been 
removed to 2537 Koppers building, Pitts- 
burgh 19, Pa. 

* 


UNITED States STEEL Propucts Com- 
PANY.—Thomas M. Stinson, formerly dis- 
trict sales manager in the St. Louis, Mo., 
territory for the United States Steel Prod- 
ucs Company, a U. S. Steel Corporation 
subsidiary, has been appointed general 
manager of sales, with headquarters at 30 
Rockefeller Plaza, New York. He is suc- 
ceeded by С. P. Wardley, Jr., formerly 
a sales representative at the Bennett 
manufacturing division, Chicago. 

* 


BarpwiN Locomotive Worxs.—Ray- 
mond B. Crean, assistant vice-president 
of the Baldwin Locomotive Works, has 
been elected vice-president in charge of 
apparatus sales—Eddystone division. 


* 


Tuomas C. Witson, INc.—Thomas C. 
Wilson, Inc., Long Island City, N. Y. 
has purchased the safety release pressure 
bolt business of Dunton-Chambers Manu- 
facturers, New York. The company will 
combine the manufacture of the new 
safety release pressure bolt with their 
line of tube expanders and tube cleaners 
and market the new line under the name 
of Wilson-Dunton. 

* 


Hyster Company.—The Hyster Com- 
pany has appointed two new district 
managers of lift truck, turret truck, 
straddle truck and mobile crane sales. 
D. Stearns will handle sales in Pennsyl- 
vania, New Jersey, Virginia, West Vir- 
ginia and the District of Columbia, while 
W. M. Costley will be in charge of ter- 
ritory comprising Minnesota, Wisconsin, 
northern Illinois, Iowa, eastern Nebraska, 
North and South Dakota, and eastern 
Montana. Mr. Costley formerly was re- 
gional sales supervisor in the Chicago 
area for the Clark Equipment Company. 
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RAILROADS PREFER TEXACO 


More Diesel locomotives in the U. S. are lubricated 
with TEXACO than with any other brand. 


Texaco Diesel lubrication and service are available 
in all 48 States. 


REDUCE FUEL COSTS 


Keep engines cleaner 
and more efficient with 
TEXACO DIESELTEX HD 


When Diesel locomotives are lubricated with Texaco 
Dieseltex HD, fuel consumption and maintenance costs 
both come down. Reason: Texaco Dieseltex HD keeps en- 
gines free of harmful carbon, varnish and gum .. . assuring 
free rings, properly working valves, better compression and 
combustion. 

In addition, Texaco Dieseltex HD reduces wear by main- 
taining its tough lubricating film under the severest operat- 
ing conditions, and guards bearings against corrosion. 


NEW YORK * CHICAGO * SAN FRANCISCO ° ST. PAUL * ST. LOUIS * ATLANTA 


Engine parts last longer . . . engines log greater mileage 
between overhauls. 

Texaco Dieseltex HD is a fully detergent-dispersive oil 
made from an exclusive formula and fortified with a 
special heavy-duty additive that increases resistance to 
oxidation and sludge formation. Every claim made for 
Texaco Dieseltex HD has been proved in the severest con- 
ditions of operating service . . . and this outstanding oil 
meets the stringent requirements of leading Diesel loco- 
motive builders. 

Let a Техасо representative give you full information. 
Just call the nearest Railway Sales office listed below, or 
write: 

The Texas Company, Railway Sales Department, 135 East 
42nd Street, New York 17, N. Y. 


Bangor and Aroostook Diesel locomotive 
No. 700. All Bangor and Aroostook pas- 
senger and freight Diesels are lubricated 
with Texaco. 
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Thar's why TEMFLEX 105 


Plastic Tubing excels in 


transformer duty 


This tubing hits a new high in retained flexi- 
bility and elongation. Tested in oils at 90°С. 
for 60 days, TEMFLEX 105 shows absolutely 
no change in flexibility . . . no cracking or 
checking whatever ... no loss in elongation. 


Stands up, too, under overload tests. 


You won't have to worry about dielectric 
strength — it actually increases after 60 days 
in oil at 90?C. The U. L. tests demonstrating 
this also show that TEMFLEX 105 does not 
corrode conductors, or increase in thickness 
after aging. And it's permanently identified 
with the printing of TEMFLEX 105 along 
the entire length. 


Be Sure to Send For U.L. Report 


Check the complete report and see for your- 
self how TEMFLEX 105 surpasses any tubing 
you can buy for transformer service. Gen- 
erous samples and full data will be sent 
promptly on request. Write. 


*k The only plastic tubing ap- 
proved by Underwriters’ 
Laboratories for use in high- 
temperature mineral oil. 


0062 Pring lon 


for Continued Leadership 
in Insulation 


IRVINGTON 


Varnish V Insulator Co 


Irvington 11, New Jersey 
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D. W. Onan & Sons, Ixc.—D. W. Onan 
& Sons, Inc., Minneapolis, Minn., has ap- 
pointed the Nelson Equipment Company, 
Portland, Ore, as Onan distributors in 
Oregon and several counties in Idaho. The 
T. C. Johnson Company, 923 Midland 
building, Cleveland 15, Ohio, has been 
appointed railroad representative to handle 
all sales to railroads having headquarters in 
the Cleveland area. 


Obituary 

F. B. HARTMAN, 75, retired southeastern 

representative of the Hunt-Spiller Manu- 

facturing Corporation, died on June 4, at 
Cincinnati, Ohio, after a short illness. 


* 


T. О. Securist, vice-president of the 
Hanna Stoker Company since December, 
1948, died on April 2, at Louisville, Ky., 
after a long illness. Mr. Sechrist formerly 
was associated with the Louisville & Nash- 
ville for 34 years, and at the time of his 
retirement from that road in January, 1948, 
was assistant superintendent of machinery. 


PERSONAL 
MENTION 


General 

T. J. Lyon, superintendent of equip- 

ment of the New York Central at New 

York, has assumed jurisdiction over the 

electric equipment department in the New 

York territory and the West Springfield 
(Mass.) Diesel shop. 


* 


Jonn P. Morris, assistant to operating 
vice-president of the Atchison, Topeka & 
Santa Fe at Chicago, has been appointed 
general manager of the mechanical depart- 
ment, with headquarters at Chicago. Mr. 
Morris was born on March 16, 1890, at 


John P. Morris 


Fort Madison, Iowa. He entered railroad 
service in 1904 as a machine operator for 
the Santa Fe at Shopton, Iowa, and sub- 
sequently served as machinist apprentice, 
machinist, machinist gang foreman, en- 
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CLEANING TIPS for DIESEL MEN 


SAVE $10 
ON EACH 
DIESEL 
ENGINE 


NEW xa A CLEANED! 


Average Labor and Material Cost 
Now Less Than $2 Per Engine 


With Super-Magnusol the job of cleaning diesel engine exteriors is taken out 
of the costly hand-labor category. It’s quick, simple and thorough. One man 
does the whole job, with an average saving of $10.00 per engine. First he 
sprays a mixture of one part Super-Magnusol to six parts safety solvent 
(unheated) on engine surfaces, starting at the top on one end, and working 
down and along to the other. (The engine is turned over at idling speed during 
the cleaning operation. Electrical units are covered to prevent cleaning solu- 
tion and rinse water from entering.) 

By the time he has sprayed all engine surfaces, the cleaning mixture has 
penetrated to the painted surface, loosening all the oily dirt. He then spray 
rinses the engine with plain water at tap temperature... and the cleaning 
job is done, even in all hard-to-reach spots. 

All surfaces are spotlessly clean, with no traces of dirt or oil, eliminating 
a serious fire hazard. There's no attack on paint or metal, since Magnusol is 
completely harmless to all metals and all good finishes. 


We'll be glad to arrange a trial demonstration of Super-Magnusol 
at your convenience, if you'll let us know when and where. 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, М, J. 


In Canada—Magnus Chemicals, Ltd. 
4040 Rve Masson, Montreal 36, Que. 


MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in oll principal cities 
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ginehouse foreman and general foreman. 
He was appointed master mechanic of the 
Illinois division in 1924; to mechanical as- 
sistant at Chicago in 1937; mechanical 
superintendent at Shopton in 1938, and 
general mechanical assistant at Chicago in 
1939. He became assistant to operating 
vice-president in November, 1948. 


W. Н. GrMsoN, superintendent of motive 
power, St. Louis-San Francisco, at Spring. 
field, Mo., has been appointed superin- 
tendent of motive power of the Alabama, 
Tennessee & Northern, with headquarters 
at Springfield. 


F. С. ВАКЕН, assistant superintendent of 
motive power of the St. Louis-San Fran- 
cisco at Springfield, Mo., has been ap- 
pointed assistant superintendent of motive 
power of the Alabama, Tennessee & North. 
ern with headquarters at Springfield. 


P. F. SPANGLER, assistant superintendent 
of motive power of the St. Louis-San Fran- 
cisco at Springfield, Mo., has been ap- 
pointed assistant superintendent of motive 
power of the Alabama, Tennessee & North- 
ern with headquarters at Springfield. 


W. H. Gorpon has been appointed as- 
sistant to general superintendent of motive 
power and equipment at the Mt. Clare 
shops of the Baltimore & Ohio at Balti- 
more, Md. 


A. L. WRIcHT, superintendent of equip- 
ment of the New York Central at Cleve- 
land, Ohio, has assumed jurisdiction over 
the Collinwood (Ohio) Diesel shop. 


Car Department 


GroRcE О. Prosser, whose appointment 
as superintendent—car department of the 
Kentucky & Indiana Terminal at Louisville, 
Ky., was reported in the June issue, was 


George O. Prosser 


born on December 17, 1900, at Kansas City, 
Kan. He entered service with the К. & I. T. 
in July, 1920, and two years later became 
assistant general car foreman. In 1931 he 
was appointed to general car foreman. 


C. ЇЧ. SwARTWOOD, supervisor car repairs 
of the Erie at Jersey City, N. J., has been 
appointed shop superintendent at Dun- 
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You get FULL SHIFT trucking operations with 


EXIDE-IRONCLAD 


You can count on uniform performance 
throughout each shift when your battery elec- 
tric trucks are powered by Exide-Ironclads. 
Your trucks will handle as much load during 
the last hour as during the first... with 
practically no difference in speed . . . with no 
unscheduled periods of down time. 


Exide-Ironclad Batteries deliver power 
instantly to meet all demands— light or heavy 
—in start-stop, lift-and-shift manipulations. 
They assure you finger-tip control, accurate 
spotting, easy maneuvering, safe handling. 
You also benefit from the savings that Exide- 
Ironclad Batteries provide—low operating 
costs, low maintenance costs, an exception- 
ally long life...proved in more than 100,000 
heavy-duty jobs. 


The combination of these superior character- 


1888...DEPENDABLE BATTERIES FOR 62 YEARS...1950 
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BATTERY POWER 


istics make Exide-Ironclad Batteries your 
best power buy . . . at any price. 


Write for more facts and FREE copy of 
Exide-Ironclad Topics. It contains latest 
developments in materials handling...shows 
actual case histories. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


DEPENDABLE 


“Exide-Ironclad” Reg. Trade-mark U. S. Pat. Off. 
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—GIVES YOU INSTANT 

SPEED CHANGE WHEN 

YOU DRILL WITH THE 
"RPMster" 


No shutting off the motor, 
no delay at all when you want 
a different drilling speed! 
The operator simply selects 


the desired speed—instantly— 
by moving the control lever. 
The "RPMster" Variable 


Speed Drive does the rest. It’s 
just one of many cost-cutting 
features in this and other 
"Buffalo" Drills which are 
setting production records all 
over the world. Write for the 
facts on stepping up your 
drilling profits! 


BUFFALO FORGE 
COMPANY 


174 MORTIMER ST. 
BUFFALO, N. Y. 


Canadian Blower & Forge Co., 
Ltd., Kitchener, Ont. 


"Buffalo" INDUSTRIAL DRILLS 
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more, Pa. The position of supervisor car 
repairs at Jersey City has been abolished. 


L. Н. Cretcuton has been appointed 
shop superintendent of the Erie, with head- 
quarters at Susquehanna, Pa. 


S. G. DANIEL, designing draftsman, has 
been appointed assistant works manager 
of the car department at the Point St. 
Charles shops of he Canadian National 
at Montreal, Que. 


E. P. SrEMSHORN, assistant works man- 
ager of the car department of the Cana- 
dian National at the Point St. Charles 
shops, Montreal, Que., has been assigned 
special duties in the mechanical depart- 
ment at headquarters. 


L. E. SCHUETTE, shop superintendent of 
the Eastern district of the Erie, has been 
appointed supervisor car repairs, with 
jurisdiction over the entire system and 
headquarters as before at Susquehanna, Pa. 


L. S. Kurfess, supervisor car repairs of 
the Erie, has -been appointed assistant 
superintendent car department, with head- 
quarters as before at Cleveland, Ohio. The 
position of supervisor of car repairs has 
been abolished. 


D. W. Akins, superintendent car de- 
partment of the Texas & Pacific at Dal- 
las, Tex. has retired after 52 years of 
railroad service. 


Master Mechanics 
And Road Foremen 


J. W. Gann, master mechanic of the 
Cedar Rapids division of the Chicago, 
Rock Island & Pacific, has been trans- 
ferred to the position of master mechanic 
at Armourdale, Kan. 


J. H. KasMErER, general foreman of the 
Chicago, Rock Island & Pacific at Cedar 
Rapids, Iowa, has been appointed master 
mechanic, with headquarters at Chicago. 


L. B. CLosE, master mechanic, Chicago 
division, of the Chicago, Rock Island & 
Pacific, at Chicago, has been transferred 
to the position of master mechanic at 
Little Rock, Ark. 


M. L. НАввоцк has been appointed road 
foreman of engines of the Kansas City divi- 
sion and the Third and Burlington dis- 
tricts of the Eastern division (including 
Ottawa Junction) of the Atchison, Topeka 
& Santa Fe, with headquarters at Argen- 
tine, Kan. 


W. C. Extison, division master mech- 
anic of the Gulf, Colorado & Santa Fe, 
at Galveston, Tex. has been appointed 
master mechanic of the Atchison, Topeka 
& Santa Fe's Pecos division, at Clovis, 
N. M. 


Сиғғово E. Gainer, assistant master 
mechanic of the Baltimore & Ohio at 
Cumberland, W. Va., has been appointed 
master mechanic at the Glenwood shops. 
Pittsburgh, Pa. 
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по more GAMBLING on 
__ tool ~ tool steel selection 


Since the first announcement, hundreds of tool steel 
users have received their CRUCIBLE TOOL STEEL SE- 
LECTORS. The comments received indicate that this 
handy method of picking the right tool steel right 
from the start is going over big. 


“Handiest selector I’ve ever seen” 
“No more gambling on tool steel selection” 
“Yowre right, the application should dictate 
the choice of the tool steel”... and many, many more 
favorable comments. 


You'll want your CRUCIBLE TOOL STEEL SELECTOR. It 
uses the only logical method of tool steel selection — 
begin with the application to pick the right steel! And 
the answer you get with one turn of the Selector dial 
will prove satisfactory in every case, for the CRUCIBLE 
TOOL STEEL SELECTOR covers 22 tool steels which fit 
98% of all Tool Steel applications. ALL the tool steels 
on the Selector are in Warehouse Stock . . . that means 
when you get the answer, you can get the steel . . . fast! 


[V5 actual size; Selector is in 3 colors] Write for your Selector today! We want you to have 
: ы : it, because we know you've never seen anything that 
Here's how it works: 6 Here's an example: approaches your tool steel problems so simply and 
То use the Selector, all you need know is the Application—Deep eee fill th d il. A 1 
characteristics that come with the job: type and drawing die for steel ogically. Just out the coupon and mail. Act now: 
condition of material to be worked, the number CRUCIBLE STEEL COMPANY OF AMERICA, Chrysler 
of pieces to be produced, the method of working, Major Class = Metal Buildi New York 17. N. Y. * y 
and the condition of the equipment to be used. 9 ullding, імем Тог ч. 1. 
FOUR STEPS—and you've got the right answer! Sub-Group — Special EY рар I NE ENEL re a 
1. Move arrow to major class covering appli- Purpose r , q 
cation Tool Characteristics — | Crucible Steel Company of America l 
2. Select sub-group which best fits applica- Wear Resistance | Dept. R, Chrysler Building | 
tion ; | New York 17, N. Y. 
3. Note major tool characteristics (under ar- Tool Steel—Airdi 150 Gentlemen: | 
row) and other characteristics in cut-outs One turn of the dial | l 
{от cach qrade id eub gronn ior | Sure! I want my CRUCIBLE TOOL STEEL SELECTOR! | 
4. Select tool steel indicated And! уой. 
yov're sure yov're | ^ | 
That's all there is to it! right!l | Name те | 
| Company | 
| Street | 
| | 


Branch Offices and Warehouses: ATLANTA * BALTIMORE • BOSTON • BUFFALO * CHARLOTTE * CHICAGO © CINCINNATI * CLEVELAND * DENVER * DETROIT 
HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES • MILWAUKEE * NEWARK * NEW HAVEN ° NEW YORK ° PHILADELPHIA * PITTSBURGH ° PROVIDENCE 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. * ST. LOUIS * SYRACUSE * TORONTO, ONT. * WASHINGTON, D. C. 
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THE LUFKIN 
“PEERLESS” 
CHROME-CLAD 
ENGINEERS 
FRAME 
STEEL 
TAPE 


No other tape 
is better bal- 
anced, more 
| versatile,more 
accurate for all kinds of engineer- 
ingand construction work than the 
Lufkin Chrome-Clad “Peerless? 


An Engineer's Pattern, the “Реет- 
less" features "Instantaneous" 

Readings . . . permanent jet black 
markings that stand out against a 
patented non-glare chrome white 
background that will not crack, 
chip or peel. 


Tough j-in. steel line gives 
strength with minimum wind re- 
sistance. Line readily detachable 
from frame for cleaning or drying. 
Four-arm, nickel-plated frame 
with handle that locks line at any 
point. Buy the best . . . buy the 
“Peerless”. . . see them at your 
Supply House today. 


бау ШЕК IN 


TAPES + RULES • PRECISION 19555 
THE LUFKIN RULE CO. 
SAGINAW, MICH. * NEW YORK CITY * BARRIE, өт, 
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D. J. Everett, master mechanic of the 
Kansas City and Eastern divisions of the 
Atchison, Topeka & Santa Fe at Argen- 
tine, Kan., has been transferred to Galves- 
ton, Tex. as master mechanic. 


WiLLIAM J. BAuMILLER, master mechanic 
in the Glenwood, Pa., shops of the Balti- 
more & Ohio, has been transferred to the 
position of master mechanic at the River- 
side shops in South Baltimore, Md. 


Hanorp F. Mackey, master mechanic of 
the Atchison, Topeka & Santa Fe, at 
Clovis, N. M., has been appointed master 
mechanic of the Kansas City and Eastern 
divisions, with headquarters at Argentine, 
Kan. 


J. E. Kerwin, master mechanic of the 
Chicago, Rock Island & Pacific at Armour- 
dale, Kan., has been transferred to Cedar 
Rapids, Iowa, as master mechanic of the 
Cedar Rapids division. 


Shop and 
Enginehouse 


W. M. JENNINGS, night foreman at the 
Roanoke, Va., coach yard shops of the 
Norfolk & Western, has been appointed 
day foreman. 


А. ]. BENNIE, assistant foreman in the 


erecting shop of the Norfolk & Western at > 


Portsmouth, Va., has been promoted to the, 
position of assistant foreman, Portsmouth. 
machine shop. 

Rav D. SrowE, foreman, tool room, а 
the Roanoke, Va., sheps of the Norfolk & 


ЕЕЕ Сү ENT. 
QUIET.. 
FAST >>> 
зои 


FAST—the fire starts quickly without 
smoke or oil drip—nothing but finely 
atomized fuel can be fed to the ring. 


EFFICIENT—there are no hot spots— 


Write for Bulletin R-811 


Over Thirty Years Experience in the Design and Manufacture of 
* Burners * Blowers * Furnaces * Rivet Forges * Fire Lighters 
* Tire Heaters * And Allied Equipment 


MANUFACTURING CO 
Q 2825 EAST HENNEPIN AVE 
MINNEAPOLIS 13, MINN 


the JOHNSION Vacuum Type 
Locomotive TIRE HEATER 


Western, has been appointed 
chine shop foreman. 


WiLLiAM Н. SacsTETTER, who 
June, 1947, as chief mechanical о 
the. Denver & Rio Grande We ы 
Denver, Colo., died in Denver оп May 12 
Mr. Sagstetter was born on Februa 
1886, at Wabash, Ind. He attended gra 
and high school and, through the 
national Correspondence School, 
mechanical engineering. He started his г 
road career as a machinist with the Tex 
& Pacific, and later served on 
roads, including the Guatemala { 
the Costa Rica; the Panama; the P 
sylvania; the Cleevland, Cincinnati, Chi- 
cago & St. Louis; the Los Angeles & SI 
Louis, and the Southern Pacific. F 
1907 to 1910 he was employed on the 
Cananea, Yaqui River & Pacific at Em 
palme, Sonora, Mex. Mr. Sagstetter then 
went with the Kansas City Southern, suc 
cessively serving as general foreman nd 
master mechanic at Shreveport, La., and 
master mechanic at Pittsburg, Kan. а 
1920 he became vice-president of the P 
burg (Kan.) Boiler & Machine Co. a 
1922 president of the Salt Lake =: 
Steel Co. at Salt Lake City, Шаһ 
April, 1926, he became general foren 
on the Wabash at Delray, Mich., and 
following May assistant master mech 
at Montpelier, Ohio. In 1928 he мав | 
pointed master mechanic at Decatur, | 
in 1932, assistant superintendent 0 
power at Decatur, and in June, 1937, c 
mechanical officer of the D. & КОМ 


heat is uniform. Air that lifts oil also 
atomizes it. 

QUIET — operates quietly and economi- 
cally on compressed air (40 - 125 Ibs.) 
and kerosene or 38 - 40° B? distillate. 
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Improve DROP DOOF 
OPERATION... 
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* UNIT TRUCKS* 


P OF ALL FREIGHT CARS BUILT 
DURING 1949 ARE EQUIPPED WITH 


UNIT TRUCKS 


Unit Truck's phenomenal sales record 
is the best proof of Unit’s complete | 
acceptance by the American Railroads 


Ж Ип Truck was first approved for 
Interchange by the AAR on January Il, 1940 


UNIT TRUCK CORPORATION • NEW YORK 
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CINCINNATI No. 2 Cutter 


end Tool Grinder. Avail- CINCINNATI $ 
able with plain or vuni- Ё 
versal equipment, Catalog 
No. M-1618-2. 


. .. aNd others 


Blue chip investment in cutter and tool grinders is the 
CINCINNATI No. 2. Nearly everyone knows about its 
ww unusual degree of versatility, its ease of handling and 


accurate performance. But you may not know how 

inexpensively it can be restored to new-machine 
accuracy. Here's the point. Every machine is subject to wear, 
but there are only two elements in the ciNcINNATI No. 2 Cutter 
and Tool Grinder that may eventually wear and affect its 
performance—antifriction slide ways and wheelhead spin- 
dle. Should they need replacement after years of service, the 
job can be done by your own men in about 2 hours’ time. 
€ And now consider the other chips—those made by the cut- 
ter. Costs react favorably to rapid cutting of chips and a high 
number of parts per grind. CINCINNATI No. 2 Cutter and Tool 
Grinders keep these cost factors under control, for they have 
all the features, such as clearance setting dials and three- 
way control, required to sharpen and recondition cutters 
rapidly and accurately. @ Your entire shop benefits from 
blue chip investments in CINCINNATI No. 2 Cutter and Tool 
Grinders. А few examples of their versatility are shown 
here. Get the complete story by writing for literature. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 
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Mechanical Division 
Competition Conscious 


Better service to patrons broad objective of program— 


Intensive research for refinement of details to continue 


Оља the addresses and many of the committee 
reports at the twenty-fourth annual meeting of the Me- 
chanical Division, A. A. R., held at the Congress Hotel, 
Chicago, June 26-28, inclusive, was evident a sense of 
urgency in adapting railway equipment and railway load- 
ing and operating practices to the strongly competitive 
situation in which the railroads must now make their 
way. The meeting was attended by approximately 700 
railway officers and supply company representatives. 
The chairman of the Division, А. К. Galloway, general 
superintendent motive power and equipment, Baltimore 
& Ohio, presided at all sessions. 


Addresses 


In the opening address, J. W. Barriger, president of 
the Chicago, Indianapolis & Louisville, said that the 
A. A. R. is the greatest single contributing factor in 
progress and the protection of railroads from burdens 
forced on them by unwise regulation. He emphasized 
the natural advantages railroads possess in mass trans- 
portation over long distances at high speeds, and said 
that this implies still more powerful locomotives, the 
maintenance of car and track conditions conducive to 
safety in high speed operation and drastic steps to min- 
imize delays en route. 

In his talk, J. H. Aydelott, vice-president, Operations 
and Maintenance Department, A. A. R., said that the 
past year had been a particularly difficult one for the 
mechanical departments because of conditions created 
by the coal and steel strikes which made it necessary to 
close many shops and because of the change in daily 
hours last fall He congratulated them, however, for 
their share in bringing about increased safety, reflected 
in a reduction in the number of accidents to employees. 

The railroads, he said, were in good condition to meet 
any demands for service, except in one respect: a short- 
age in the supply of freight cars. This, he said, is greatly 
to be regretted, because of the loss of revenue to the 
railroads which it represents and the failure to serve 
their patrons completely. 

In looking ahead, he said that the railroads may have 
to change their minds with respect to the use of special 
types of freight cars. The shippers want them, he said, 
and their desires cannot be ignored. 
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E. H. Davidson, director, Bureau of Locomotive In- 
spection, I. C. C., explained that one primary requisite in 
connection with the safe use of Diesel motive power is 
cleanliness to reduce fires, accidents and all attendant 
costs. He referred to wheel failures and said that both 
railroads and manufacturers are giving much thought 
to improved inspection and maintenance practices which 
will tend to minimize wheel failures. 

Mr. Davidson referred to the 34,000 steam locomo- 
tives still in service and said that there has been an 
increase in defects during the last six months, causing 
a number of so-called “minor accidents,” which is a 
misnomer inasmuch as some of these accidents have 
resulted in permanent personal injuries. Mr. Davidson 
said that mechanical departments have done and are 
doing a fine job in reducing employee accidents. He 
referred to “cooperation” which must not be “а one-way 
street" and suggested that railway mechanical and trans- 
portation officers on all roads feel free to call on the 
Bureau of Locomotive Inspection at any time with the 
assurance that they will receive every practicable help 
in solving their mutual problems. 

In an address on June 27, K. C. Underwood, president, 
Merchants Despatch Transportation Corporation, re- 
viewed briefly the history of the Mechanical Division 
from the inception of the first code of interchange rules 
in 1864, forming of the Master Car Builders’ Association 
in 1867 and the Arbitration Committee in 1887 with 
authority to hear arguments, develop facts without preju- 
dice to either party and render decisions in disputes, 
thus making practicable the free interchange and move- 
ment of freight cars from one railroad to another 
throughout the country. He gave credit to this highly 
important and constructive work for the national unity, 
agricultural development and industrial progress which 
made the America of today. 

Mr. Underwood said that times and conditions are 
changing and railroads must accept the facts of keener 
competition, increased taxes and other costs, offsetting 
these with better service, waste elimination, more efficient 
equipment and the use of improved designs and mate- 
rials which will be less costly to maintain. He stated that 
individual railroads and private car companies depend 
on getting a fair break under the interchange rules and 
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that the welfare of all roads hinges to,a large extent 
upon how well the Mechanical Division does its work. 

In his address as chairman Mr. Galloway said that 
railroads constitute the only 100 per cent common carrier 
required to carry whatever traffic is offered and prohibited 
from refusing business which is considered undesirable 
or unprofitable. He called attention to the fact that rail- 
roads carried 61.5 per cent of the ton-miles of freight 
traffic handled by all transportation agencies in 1949 and 
that mechanical departments spent $1,607,294,611 in 1949 
for maintenance of equipment and other expenses or 18.7 
cents of each dollar the railroads earned. 

The railroads, he said, can no longer maintain equip- 
ment which is obsolete in design, requiring extensive 
expenditures for maintenance. Equipment today must be 
modern to meet competition and operate at speeds re- 
quired to deliver goods of the shipper on schedule. The 
equipment must be safe in every respect to avoid damage 
and delays. The change in types of equipment requires 
changes in facilities, workmanship and efficiency. 

He mentioned high points of the various committee 
activities and regarding research said, “The approved 
1950 budget provided for a total of $127,101 to be 
expended by the Mechanical Research Office under 19 
items. Outstanding activities have been the continuance 
of the cooperative research program covering road tests 
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of freight trucks and snubbers wherein the equipment 
manufacturers pay for the testing of the devices entered. 
This program is in its third year and is to be extended 
into 1951 under a modified plan of procedure to be 
developed by the Research Office. Important progress has 
been made in the laboratory studies of journal-bearing 
design and lubricating materials and practices. Six 
progress reports covering field and laboratory tests of 
various projects have been issued by the Mechanical 
Research Office during the past year." 


B. M. Brown, New Chairman 


On the last day of the annual meeting, announcement 
was made of new officers-elect of the Mechanical Divi- 
sion. B. M. Brown, general superintendent of motive 
power, Southern Pacific, who served as vice-chairman 
of the division and actively participated in the proceed- 
ings, was elected chairman for a two-year term expiring 
in June, 1952. H. T. Cover, chief of motive power, Penn- 
sylvania, was elected vice-chairman for the same period. 

The terms of the following members of the General 
Committee expired in June, 1950, and as Sec. 5 (a) of 
the rules of order of the division provides that one-half 
of the General Committee shall be elected at one time. 
the following were elected to serve for a two-year term 
expiring June, 1952: A. K. Galloway, general superin- 
tendent motive power and equipment, Baltimore & Ohio: 
R. G. Henley, general superintendent motive power, Nor- 
Íolk & Western; J. P. Morris, general manager, mechan- 
ical department, Atchison, Topeka & Santa Fe; M. R. 
Brockman, assistant vice-president, Southern; J. F. Ryan. 
superintendent of machinery, Louisville & Nashville. 


From the General Committee Report 


As of December 31, 1949, 1,672,425 railroad-owned and 208,470 
private-car-line cars—a total of 1,880,895 interchange freight car» 
—or 86.1 per cent, were equipped with AB brakes. This was an 
increase of 120,799 since December 31, 1948. In citing these fig- 
ures the General Committee called attention to the latest order 
of the 1.С.С. of October 10, 1949, which, in effect, requires tha: 
cars not equipped on December 31, 1949, if 2,000 or less in 
number, must all be equipped or withdrawn from interchange 
service on or before December 31, 1950, and where the number 
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is over 2,000, one half must be equipped or withdrawn from 
interchange service on or before December 3l, 1950, and the 
remainder on or before December 31, 1951. 

Mechanical Inspection Department—This department has con- 
tinued intensive checking of wheel-shop, air-brake maintenance, 
reclamation, and journal-box packing practices. It continues to 
give special attention to proper repairs to cars to insure going 
through to destination without intermediate shopping. Special 
consideration has also been given to compliance with Inter- 
change Rule 2. The department will issue another of its annual 
reviews early in 1951 which the General Committee urges be 
brought to the attention of every interested mechanical-department 
representative so that rules and standards of the Division will 
be properly observed. 

Refrigerator-Car Designs—Frozen-food refrigeration is on the 
Refrigerator Car Research Bureau's program {ог 1950-51. The 
study includes tests, both standing and road, to develop better 
ice nad salt proportions to secure lower commodity temperatures 
when transporting frozen foods. The road tests include three 
transcontinental trips and a series of short test trips between 
Chicago and New York. 

Axle Ratings in Tender Service—In the 1947 report of the 
Committee оп Locomotive Construction a procedure was recom- 
mended for calculating tender axle design in establishing load- 
ings for the standard passenger-car axles when used under tenders 
which were approved by letter ballot. Specific wording was ques- 
tioned by representatives of certain railroads and the matter held 
in abeyance for review by the Committee on Locomotive Con- 
struction and Committee on Axle and Crank-Pin Research. Cer- 
tain revisions in the text have been proposed by these committees 
and approved by the General Committee, the principal effect of 
which has been to base the required axle size and vertical center 
of gravity corresponding to those of a tender carrying not less 
than 90 per cent of the full capacity of water and fuel rather 
than on exactly 90 per cent, as stated when adopted. 
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Coordinated Mechanical Associations—Attention is called Бу 
the General Committee to the fall meetings of the Coordinated 
Mechanical Associations—the Air Brake Association; Car Depart- 
ment Officers’ Association; Electrical Section, Mechanical Divi- 
sion, A.A.R.; Locomotive Maintenance Officers Association; 
Master Boiler Makers’ Association, and Railway Fuel and Travel- 
ing Engineers! Association. They will meet September 18-20 at the 
Sherman Hotel, Chicago, except the Car Department Officers’ 
Association which will meet at the Hotel LaSalle. An extensive 
exhibit of railway electrical equipment and appliances will be 
held at the Sherman Hotel. The General Committee recommends 
that the mechanical departments of the railroads allow as many 
of their supervisory officers as possible to attend these annual 
conventions and examine the exhibits in connection therewith. 

Research Office—Effective March 1, 1950, the mechanical re- 
search staff moved to the new Central Research Laboratory located 
in the Technology Center, Illinois Institute of Technology, 3140 
South Federal street, Chicago. Some of the research projects which 
are being carried on by the Mechanical Division are referred to 
by the committee. These are trucks for high-speed freight service; 
Indianapolis lubrication laboratory; journal-bearing development; 
brake-beam research; committee on relations between track and 
equipment, and axle and crank-pin research. 

Passenger-Car Standardization — Under the direction of the 
board of directors of the Association, a joint committee of the 
Operating-Transportation Division and the Mechanical Division 
has been co-operating with a committee of the American Railway 
Car Institute in developing standard designs for passenger coaches, 
dining cars, lounge cars, parlor cars, observation cars, and baggage 
and express and mail cars. This pertains to the floor plan, loca- 
tion of bulkheads, lockers, window sizes, seat spacing, etc., leaving 
complete latitude to the purchasers as to interior furnishings, up- 
holstery, coloring, etc. This project is rapidly nearing completion. 
Following its completion, similar action will be taken with respect 
to standardzation of sleeping cars. 
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Locomotive Construction 


This year's report was presented in four sections: general, steam 
and electric locomotives, Diesel locomotives, and gas turbines. 

The general section included recommendations for revision in 
the recommended practice for seamless steel couplings for screw- 
threaded pipe; standardization of roller bearing truck pedestal 
widths on locomotives and tenders; a progress report on the in- 
vestigation with respect to the intensity of lateral forces on curved 
track and three items of steam locomotive boiler design—copper 
flue ferrules and the record of welded steam locomotive boilers. 
The report in conncetion with the latter item, noted that no ad- 
ditional welded boilers had been added in the year covered by the 
report. This section also includes a report on returns from a ques- 
tionnaire on the seal welding of stay-bolts to firebox sheets and 
expressed the subcommittee's opinion that the practice has been 
sufficiently extended to warrant the formulation of definite rec- 
ommendations. 


Improved Progress for Steam Locomotives 


A subcommittee selected to consider improvement and mod- 
ernization programs #ог existing steam locomotives recognized 
that the economics involved in extensive modernization are such 
that the subcommittee considered it unwise to devote any great 
amount of time to the subject now. Included in the report, how- 
ever, are references to several proposed items for economies in 
steam locomotive operation. 

А recommendation was made that the work of the steam and 
electric locomotive section be expanded to include new subjects 
especially selected to fit the changing status of the steam loco- 
motive. From a list of such subjects submitted, the following will 
be assigned to subcommittees for investigation and ultimate re- 
port: (1) Progress report on British and European steam locomo- 
tive development and practice; (2) Progress report on new de- 
velopments with respect to steam locomotives, such as steam- 
turbine and turbo-electric; (3) Steam locomotive storage prac- 
tice; (4) Oil-burning steam locomotives; (5) Spring and spring 
rigging design; (6) Coal combustion; (7) Smoke lifters; (8) 
Application of roller bearings to main and side rods; (9) Re- 
vision of recommended practice on multiple bearing crossheads; 
(10) Revision of recommended practice with respect to front 
end arrangement and (11) Steam boiler design and construction. 


Diesel-Electric Locomotive Design 


At the request of the Locomotive Maintenance Officers Associa- 
tion, a subcommittee has initiated a study of standardization of 
Diesel-electric locomotive parts. In commenting on the work the 
subcommittee made the statement that “many parts not involved 
in the basic design of the locomotive might easily have been stand- 
ardized had builders been so minded. In some instances, an exist- 
ing A.A.R. standard might well have been used either ‘as is’ or 
modified . . . . so that the railroads could be spared the con- 
fusion which now exists. It is undoubtedly true that the railroads 
themselves are equally responsible in that they . . . permitted 
unnecessary departure from recognized standards." 

Standardization was considered in the report in the matter of 
trucks for 600- and 1,000-hp. switchers; couplers for Diesel-electric 
locomotives; cab arrangement; and location of air and steam-heat 
connections on road Diesels locomotives. 


Fire Prevention on Diesel Locomotives 


The committee continued contact with the Fire Protection and 
Insurance Section, and selected from a list submitted by the 
F.P.&I. representatives the following subjects for consideration 
by the Mechanical Division: 

(1) Oil leaks, particularly from timing gear assembly. 

This is a difficult problem on Diesel engines furnished by one 
of the principal builders, said the report, which added that the 
gaskets now in use contribute considerably to the problem since 
they deteriorate in stock due to shrinkage and brittleness which 
develops after a short period in storage. Even with more suitable 
gasket material a change in design of the seal is indicated to cor- 
rect this matter satisfactorily. 

(2) Leaky or faulty stacks which permit fumes and sparks to 
enter engine compartment. 

This concerns an older type of Diesel engine furnished by 
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one of the builders. One railroad has made correction by using 
a stainless steel ball joint between the exhaust manifold and the 
stack, while another railroad applied suitable baffles in the exhaust 
stack. 

(3) Gear cases—poor design and fit resulting in loss of grease 
resulting in the accumulation of sludge and debris on the traction 
motors. 

The matter of poor design referred to a new type of gear 
case furnished by one builder which pumped the grease out of 
the case. Its shortcomings were recognized and the faulty gear 
cases were replaced. Poor fit of gear cases, however, is a matter 
of maintenance and must be policed to prevent the loss of grease, 
which contributes to fire hazards underneath the locomotive. 


(4) Accumulation of oil in sump underneath main generator. 

The question raised concerned means for draining off the accu- 
mulation, and to facilitate cleaning. Two major railroads have 
devised means for draining the sumps but call attention to the 
need for care in running the drain pipes to avoid discharging the 
waste oil on top of fuel tanks, trucks, or on the steam pipes. 

(5) Enclosure of decks underneath cabs to preclude accumu- 
lation of trash. . 

This refers to the space housing air reservoirs, brake valves, 
etc., as well as providing air intake for engine room ventilation. 
It is suggested that expanded metal screens be applied, and to 
facilitate cleaning that the space be properly lighted. 

(6) Fuel tanks—can design be changed so as to suspend them 
directly beneath frame, thereby eliminating possibility of oil and 
trash accumulating thereon? Design must be such that there 
will be no oil draining from the deck to the top of tanks. 

Suggestion was made that if all piping extending through deck 
of locomotive were fitted with: flanged collars the seepage of oil 
to tops of tanks, trucks and steam lines would be minimized. 

(7) Lubricating oil tanks and other appurtenances—can they 
be located to prevent pockets difficult to clean? 

Change in design by manufacturer is needed to completely 
eliminate this problem, said the report. Some roads have corrected 
the situation by filling such voids and hidden or inaccessible 
pockets with car or floor cement, or a similar material. 

(8) Elimination of false decks. 

This referred to an earlier model furnished by one of the 
builders, which has been corrected on later designs. 

(9) Steam cleaning of traction motors to remove grease and 
oil accumulation. 

If properly carried out and steam is properly applied, with 
engine operating in fifth or sixth throttle position and all blower: 
on, no trouble should be experienced from moisture grounds in 
the traction motor. 

(10) Location of air compressor to steam generator, resulting 
in compressor running hot, and space between compressor and 
generator difficult to clean. 

This condition exists on one type of passenger locomotive only. 
The compressor has been relocated on later models. It has been 
the experience of some of the roads that hot compressors on this 
particular model have been the result of improper and faulty 
springs in relief valves, which has caused excessive operation 
and extreme pressures. 

(11) Elimination of sharp corners where oil and sludge accu- 
mulate, the contour of which makes cleaning almost impossible. 

This is something only the manufacturers can correct, and 
suggestion was made that this be incorporated in specifications 
for new units. 

(12) Protection of cables under locomotives, particularly from 
chafing where they emerge from conduits and from oil leakage. 

Some roads have corrected this deficiency by covering cables 
with neoprene jackets, which will take care of the first phase: 
the elimination of oil leaks as mentioned in other subjects should 
correct the last portion. However, it is believed that manufactur- 
ers should incorporate such protective coverings, and apply flanged 
collars where pipes lead through deck, in the locomotives when 
constructed. 

Minimum requirements for fire protection on Diesel-electric 
locomotives were developed by a questionnaire and, after con- 
sidering all conditions, the committee made definite recommenda- 
tions as follows: 

Passenger and freight locomotives: A unit cabs—one 20-lb. 
carbon dioxide ог one 20- or 30-1Ь. dry chemical. 
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Passenger and freight locomotives: А and B units, in engine 
compartments—two 20-lb. carbon dioxide or two 20- or 30.lb. 
dry chemical. 

Switchers, road: Two 20-lb. carbon dioxide or two 20- or 30-Ib. 
dry chemical. (At least one extinguisher should be placed in 
the cab, and it would be preferred that both be located there.) 

Switchers, yard: One 20-lb. carbon dioxide, or one 20-lb. or 
30-lb. dry chemical. 

Recommendations were made as to the character of fire protec- 
tion equipment as follows: 

(1) A bank of one or more 50-1Ь. carbon dioxide cylinders with 
hose or hoses sufficient to reach all parts of units on which in- 
stalled. Hose or hoses should be located at doors so as to be 
accessible from outside; hose lengths can be shortened by piping 
carbon dioxide to outlets near doors. A horn shorter than the 
conventional horn can be used in the Diesel. To operate the 
carbon dioxide system hand pulls should be provided inside and 
outside the units. Carbon doixide from such a system, or separate 
carbon dioxide cylinders can be piped direct into electrical cabi- 
nets and generators, if desired. Valves, of course, are necessary. 
It is also possible to interconnect systems on the individual units 
of multi-unit locomotives. . 

(2) A mechanical foam system consisting of 50 gal. ог more 
of pre-mixed foam with 1% in. hose sufficient to reach all parts 
of unit (a desirable minimum is 100 ft.) and a foam playpipe, 
foam to be expelled by a 20-lb. carbon dioxide or nitrogen cylinder. 
An auxiliary connection to main air reservoir, with check valve 
and shut-off valve, is recommended. This extinguishing medium 
must not be used inside a unit unless the portable equipment has 
been exhausted, or the engine or engines have been shut down. 

(3) A bank of one or more 140 lb. dry chemical cylinders 
with sufficient hose to reach all points on the unit. There is some 
question as to availability of space in the engine room for this 
equipment. 

(4) Fire Detector or Alarm System for inside units: А few 
roads have installed systems for detecting fires in the engine 
rooms of units. These systems have merit in detecting a fire within 
the unit in its early stage which otherwise would gain appreciable 
headway, especially at night before discovery. These systems con- 
sist of fixed temperature thermostats above the engines, steam 
generators, compressor, etc., and also in the electrical cabinets, 
connected in series to an audible and a visual indicator such as 
a bell and a red light in the cab of the A unit. Temperature 
settings of thermostats vary with respect to location. The installa- 
tion should be so arranged that it will not interfere with main- 
tenance, or require to be disassembled if engines or generators 
are removed. 

(5) Smoke Detector or Alarm System: Insofar as the commit- 
tee is aware, two roads have installed this type of equipment for 
detecting under-carriage fires. These roads did not answer the 
questionnaire, and data on the practicability of this type of 
system are not available. The committee understands that such 
systems are somewhat susceptible to false alarms by reasons of 
roadside fires such as burning vegetation, crossties, etc. At this 
time the committee questions the feasibility or merits of such 
systems. 

(6) Water Fog: This type of extinguishing equipment has its 
limitations on Diesel locomotives. The committee has no record 
of any system of this type having been installed. Its views on this 
type of equipment for Diesel-electric locomotives are that it has 
limitations which will have to be overcome before serious con- 
sideration can be given. These limitations consist of volume of 
water reserved for fire purposes only, and the method and cost 
of keeping it from freezing, if necessary. Water pressure required 
would be from an electric pump which could not be operated in 
event of power failure. 

The report outlined the type of information that is being col- 
lected by the F. P. & I. Section with the idea of developing in- 
formation on instructions pertaining to the use of fire fighting 
equipment; crank case cleaning; precautions with welding equip- 
ment; separation of battery leads and the use of a peep-sight for 
checking fuel oil drippings in the heating boiler. A table was in- 
cluded in the report summarizing the type of fire fighting equip- 
ment used on 58 roads. 

A subcommittee appointed to investigate means for dealing 
with overheating of motor suspension bearings and armature shaft 
bearings reported that no device now exists which justifies a 
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definite recommendation as to adequacy in carrying out the rec- 
ommendations of the Interstate Commerce Commission. The com- 
mittee is following developments with respect to new types of 
thermal alarms and wheel slip indicators. 


Gas Turbine Locomotives 


The concluding section of the report contained a progress report 
on gas turbine locomotive developments. 

Since last year's report the Locomotive Development Committee 
of Bituminous Coal Research, Inc., has made considerable progress 
on the coal-fired gas turbine project. 

A fullscale pilot plant, utilizing a Houdry gas turbine unit, 
has been in operation since November, 1949, at the Dunkirk, 
N. Y., works of the American Locomotive Company. This Houdry 
unit was loaned to the Locomotive Development Committee by 
the United States Bureau of Mines. This power plant has been 
fired with pulverized coal for 250 hours at an average combustion 
rate of 1,500 lb. of coal per hour. During this test period, a total 
of 375,000 lb. of coal was burned. 

The Allis-Chalmers Company is currently completing the power 
plant intended for the first locomotive. This power plant, when 
completed, will be taken to Dunkirk and assembled with the 
other components which will go into the locomotive, and there 
given extensive load and cycling tests. It is expected that these 
tests will be completed by mid-December, 1950. 

The tentative design indicates that it will be of two-unit con- 
struction, approximately 151 ft. 7 in. overall in length. Each unit 
will be carried on two 3-axle swivel trucks, will weigh approxi- 
mately 384,000 lb. each, in loaded condition; and should develop 
4,200 hp. at the generator at full load conditions. 

Present plans call for the construction of one locomotive im- 
mediately upon the successful completion of the Dunkirk loco- 
motive power plant tests. If the schedule is maintained as out- 
lined, the Locomotive Development Committee should be able to 
demonstrate the coal-fired gas turbine locomotive in road tests 
during the year 1951. 

General Electric Gas Turbine Locomotive.—The  Alco-G.E. 
4,500-hp. gas turbine locomotive was reported on by the subcom- 
mittee as follows: 

Generally speaking, the performance of this locomotive has 
been satisfactory, particularly with respect to the basic design. 
No trouble has been experienced with the main turbine or axial 
flow compressor. Practically all trouble and delay have been at- 
tributable to breakage of fuel hoses, gages and gage lines, carbon 
on nozzles, testing of different designs of various accessories, and 
to the adjustment of smaller parts which could not be anticipated 
until the unit was operated in road service. 

The cost of operation is comparable with a 4,500-hp. three-unit 
Diesel electric locomotive, except for fuel. During the periods that 
the gas turbine operated on Diesel fuel oil, the comparison was 
quite unfavorable. When operating on Bunker C oil, the com- 
parison was better, due to the difference in the price of the two 
fuels. Because difficulties were experienced with combustion tube 
caps and liners, largely attributable to mechanical difficulties 
with the fuel system, it was necessary during the later part of 
the test period to increase turbine idling speed. This condition 
will be corrected by the installation of improved caps and 
liners. 

Operation in tunnels has been satisfactory. Tests conducted 
in a tunnel 136 miles long showed some rise in inlet temperatures 
to turbine compressor, but not sufficient to affect the horsepower 
output of the turbine. After standing still near the center of 
the tunnel, the recirculation of gases did not make it uncom- 
fortable in the cab or engine room, and was considered less 
objectionable than in cabs of steam locomotives. 

By the latter part of November, 1949, the gas turbine in the 
locomotive had operated approximately 2,300 hours, the majority 
on Bunker C fuel, and had accumulated a total of 27,863 miles, 
17,928 of which were operated on the Union Pacific. At this stage, 
the locomotive was withdrawn from service, as General Electric 
desired completely to inspect the gas turbine power plant. During 
this inspection, а number of comparatively minor but essential 
modifications are being made. Inspection and modifications were 
scheduled for completion during the first quarter of 1950, and 
the locomotive will be returned to freight service on the Union 
Pacific. 

Westinghouse Gas-Turbine | Locomotive.—Installation is now 
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nearing completion оп а Westinghouse 4,000-hp. gas turbine loco- 
motive for passenger service. 

Santa Fe-Baldwin Locomotive.—The basic design of the Santa 
Fe oil-fired gas turbine locomotive is the same as reported last 
year. The locomotive is being built by Baldwin and is rated at 
3,150 shaft hp. This locomotive is a gas turbine being built by 
the Elliott Company and has been under tests. It is expected to 
be completed before the end of 1952. 

Lima-Hamilton Gas Turbine.—The concluding portion of the 
report is a progress report on the Lima-Hamilton free piston gas 
turbine locomotive which is being built by Westinghouse Electric 
Corporation. Delivery of the power unit is expected in 1950. 

The members of the committee are H. H. Lanning (chairman), 
mechanical engineer, Atchison, Topeka & Santa Fe—Steam and 
Electric Locomotive Section; C. H. Knowlton (vice-chairman), 
assistant engineer equipment, New York Central system; H. C. 
Wright, general superintendent motive power, Western Region, 
Pennsylvania; Frank Williams, chief mechanical engineer, Cana- 
dian National; D. R. Calleri, mechanical engineer, Southern 
Pacific; J. L. Ryan, mechanical engineer, St. Louis-San Francisco 
—Diesel Locomotive Section; А. С. Hoppe (vice-chairman), engi- 
neer research and development, Chicago, Milwaukee, St. Paul & 
Pacific; K. Cartwright, chief mechanical engineer, New York, 
New Haven & Hartford; С. Е. Wiles, supervisor Diesel-electric 
locomotive operation, Baltimore & Ohio; H. V. Gill, superintend- 
ent shops, A. Т. & S. F.; F. Thomas, assistant to general superin- 
tendent equipment, Diesel and electric, N. Y. C. system—Gas 
Turbine Locomotive Section; H. C. Wyatt (vice-chairman), as- 
sistant general superintendent motive power, Norfolk & Western; 
J. B. Blackburn, engineer motive power, Chesapeake & Ohio; 
J. L. Carver, mechanical and research engineer, Illinois Central; 
Н. Rees, mechanical engineer, Union Pacific; and F. Н. Ein- 
waechter, chief engineer motive power and equipment, В. & О. 


Discussion 


H. H. Haupt, general superintendent of motive power, Central 
Region, Pennsylvania, said that the recommendations for engine 
and trailer truck lateral resistance pertained to the 4-8-4, and 
asked if these recommendations apply also to the 2-10-4 with 
the drive on the third axle rather than on the second axle. The 
reply was that the 2-10-4 was tested as a matter of interest because 
it was available. Recommendations, if made for the 2-10-4, would 
be somewhat similar to those for the 4-8-4 considering the No. 3 
axle on the 4-8-4 equivalent to the No. 4 axle on the 2-10-4. 
However, no definite comparisons can be made. 

W. I. Johnson, assistant mechanical engineer, Louisville 
& Nashville, was impressed with the committee's conclusion 
that, irrespective of any existing or contemplated degree of 
Diesel operation, many individual items of steam locomotive 
improvement will effect definite savings where a general im- 
provement program may not be justified. Аз his management 
continues to Dieselize they are no longer prone to improve steam 
and will authorize only minor improvements costing $400 to 
$500 per locomotive at one time. Even this small amount, how- 
ever, will pay off. Mr. Johnson believed in keeping modern steam 
power well maintained and up-to-date, and improving semi- 
modern locomotives. 

One member mentioned that it would be worth while to work 
out a program for steam locomotive storage practice. The air 
craft industry had considerable trouble and expense storing 
planes until they worked out a program of recommended prac- 
tices. Another member had trouble with cast steel crossheads 
cracking on 2-8-4's, the oldest of which was six years, and asked 
if any one had information on wrought steel crossheads to im- 
prove this situation. А member replied that his line had no 
oi Írom cracking using forged crossheads with detachable 
shoes. 

A. G. Hoppe, engineer of research and development, Chicago, 
Milwaukee, St. Paul & Pacific, recalled that several years ago 
he advocated quitting the seal welding of staybolts and using an 
all welded bolt instead. The Milwaukee now has one locomotive 
equipped with 80 such bolts on one portion of one side sheet. 

G. W. Behannon, chief mechanical officer, Chicago & North 
"Western. said that the C. & N. W. now has two Diesel-locomotive 
wheel-slip controllers in service, and that another is being con- 
sidered which is on a different principle but is not yet fully de- 
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veloped. The matter of standardization of parts is exemplified 
by the difficulties that arose on pedestal openings. It was advo 
cated that everything possible be done when new equipment is 
being developed to get the builder to conform to standards when 
in the pilot model stage before во much money has been spent 
that changes cannot be afforded. 

H. V. Gill, superintendent shops, Atchison, Topeka & Santa 
Fe, said that 150 traction motors are being tested with different 
makes of roller bearings and that the railroads are still using 
overgrown street car motors. No improvement has been made 
in traction-motor gear cases, and either the builder should be 
required to redesign the cases or the railroads should build 
them themselves. 

C. M. House, general superintendent motive power and car 
equipment, Gulf, Mobile & Ohio, emphasized the need for greater 
standardization of Diesel locomotive parts, uniform cab arrange 
ments, fire prevention and good housekeeping. He outlined the 
G. M. & O. procedure for keeping Diesels clean and mentioned 
that certain cleaning operations are placed on the periodic main- 
tenance forms. 

T. T. Blickle, mechanical assistant, Atchison, Topeka & Santa 
Fe, said that the important problem on traction-motor armature 
bearings is to improve the present design, and that it is more 
beneficial to direct efforts toward this than it is to finding a 
device that will determine the failures, which device will, itself. 
require maintenance. . : 

The gas-turbine section of the report, which covered develop 
ments up to April, was brought up to date. The Houdry unit hs: 
now accumulated 455 hr. of firing with coal, 205 of these hour: 
during the last 18 working days. Two continuous runs have been 
made, one of 32 and one of 45 hr., and in neither instance wa: 
the shutdown forced. High combustion efficiency has been obtained 
and the turbine blades have held up. Two turbines are on order, 
one from Elliott, which is similar to the Santa Fe unit, and the 
other from Allis-Chalmers. The power plant will be able to use 
either coal or heavy oil. The completion date for the Santa Fe 
locomotive mentioned in the report as the end of 1952 was in- 
tended to read 1950, but the 1950 date has been extended. 

J. M. Nicholson, director, Department of Research, Atchison. 
Topeka & Santa Fe, said that the three largest items of locomo- 
tive expense are fuel, carrying charges and maintenance, in that 
order. For the gas turbine to expand its use it must have an 
overall cost and reliahility that compares favorably with present 
types of power units. Experimentation to use low-grade fuel oil 
has been developed to where it can be expected to reduce the 
fuel cost. Metals have been developed to where a working tempera- 
ture of 1,350 degrees can be safely used, and experimentation is 
underway to develop materials that will permit still higher 
working temperatures which will further improve the efficiency 
of the gas turbine. Exhaust temperatures are high and develop 
ment work is under way to utilize this waste heat for steam 
generation as well as for power generation by using a low- 
pressure turbine which offers possibilities of improved overall 
efficiency. 

The report was accepted and referred to letter ballot. 


Lubrication of 
Cars and Locomotives 


A recommendation suggesting that a general three-inch fat 
spot be adopted as a condemning limit for all journal box wedges 
was not approved. A sub-committee, appointed to formulate ал 
A. A. R. specification or an approved list of roller bearing greases 
reported that one bearing manufacturer had approved a grease 
produced by seven lubricant manufacturers. Recommendation 
were submitted by four roller bearing manufacturers for a lis 
of eleven lubricants specifying those best suited to a specific 
bearing. A tabulation of the analyses of the eleven roller bearing 
greases was included in the report. 

The committee made a recommendation to the Arbitration 
Committee to modify passenger car Rule 7 making provision 
for a lubrication period for 90 days for passenger car roller 
bearings. 
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Journal Box Lids 
The report included a list of journal box lids which have been 
submitted, tested, approved and awarded certificates of approval. 
The report included a list of three packing retainer devices 
approved only for those railroads which may desire to use them. 


Journal Box Lubricating Materials 


The report included a record of the progress which has been 
made on the research program at the Indianapolis Lubrication 
Laboratory and contained a review of results to the date of this 
report as follows: 
` 1. Relating to delivery of the oil to the journal and retention 
of the lubricant within the box, the waste constituent of the 
waste pack may vary between quite wide limits as to thread 
types and grades. 

2. The rating of commercially available waste threads (woolen 
and mixed warns, cotton threads and other materials) should, 
therefore, apparently be based on first cost, balanced against 
mechanical characteristics and resistance to continued servicing 
and renovating. 

3. Waste-pack displacements (thread risers and rolled pack- 
ing) result from the characteristics of the oil adhering to the 
journal. The critical range is below freezing. 

4. Fluidity and/or non-stickiness in the sub-zero range are the 
desirable characteristics of the oil for waste-pack lubrication 
under winter conditions. 

5. Film thickness and/or toughness at the range above 250 
deg. F. are essential to withstand the critical conditions of sum- 
mer operation. 

The committee concurred in a proposal to continue an ex- 
ploration of the possibilities of the unit bearing-wedge design 
for collarless axles to replace the present steeple-back bearing 
and wedge along the following lines: 

1. Progress the design of a sleeve type bottom window Jubri- 
cated bearing-wedge unit in association with a modified pedestal 
type journal box, for application to passenger equipment cars. 

2. Progress the design of a crown unit bearing-wedge for in- 
stallation (preferably without change in the front and back open- 
ings) in the present conventional cast freight truck side frame, 
for application to freight equipment cars. 

3. Install one or more axle sets of both (1) and (2) for road 
demonstrations and limited service tests under the A.S.F. five-car 
Service Laboratory during the 1950 Freight Truck and Snubber 
Research Program Road Tests under the direction of the A. A. R. 
Mechanical Research Office. 

4. Amplify the investigation of the modified bearing units to 
include other than waste-pack lubrication and the base line 
lubricant as used during the exploratory test program. 


Lubrication Manual 


The committee does not feel that the suggested changes in 
the Lubrication Manual should be made until sufficient time 
has elapsed to enable the provisions contained in the manual 
to be given a fair trial. 

The report was signed by R. E. Coughlin (chairman) chief 
metallurgist and engineer tests, C. & N. W.; E. H. Jenkins (vice- 
chairman), assistant general superintendent car equipment, West- 
ern Region, C. N. R.; F. C. Ellis, superintendent car department, 
C. & O.; A. J. Pichetto, general air brake engineer, I. C.; D. C. 
Davis, lubrication supervisor, A. T. & S. F.; M. A. Pinney, engi- 
neer of tests, P. R. R.; H. T. Rockwell, assistant engineer, 
N. Y. C.; M. A. Hansen, engineer of research, G. M. & O., and 
F. Fahland, research and standards engineer, U. P. 


Discussion 


A third service test has been made of journal-box closures 
since the report was written, and this test showed the pack- 
ing to be almost like new. 

J. R. Jackson, mechanical engineer, Mechanical Division, 
described some of the test work currently being done by 
the A. A. R. The second progress report covering the work at 
the Indianapolis Laboratory will be ready in a few days. He 
thought it entirely possible to get a truly all-year oil in new 
or renovated stocks. The four recommendations of the committee 


on the development of a solid-type journal-box assembly have . 


already been put into effect. A 180-deg. bearing with a collarless 
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axle has been run on the test train, the application being to a 
design of high-speed truck that gives good control of lateral and 
vertical shocks. It is evident that a separate wedge and bearing 
are not needed. The unit bearing-wedge, which is essentially an 
extension of the flat back bearing principle with material of the 
conventional bearing, assumed position with the collarless axle 
and it took violent action to dislodge it. 
The report was accepted. 


Hot Box Alarm Devices 


The principal activity of the committee was to continue observa- 
tions of a device undergoing road-service tests as installed in solid- 
bearing equipped passenger cars on the Pennsylvania. The 1948 
and 1949 reports contained previous service records. 

Four hot box alarm systems or devices were approved by the 
committee for road service demonstration. The service tests of 
the Minneapolis-Honeywell device was terminated as of October 
25, 1949, at which date this equipment was removed and returned 
to the manufacturer at his request. On the same basis, the Union 
Switch & Signal Co.’s hot journal detector was removed from the 
P.R.R. Car No. 3788 on July 25, 1949. This equipment had been 
undergoing service tests since December, 1945. А second installa- 
tion of the Union Switch & Signal Co.'s hot journal detector, in- 
stalled on P.R.R. Car No. 4265 during February, 1947, was also 
removed at the manufacturer's request on June 16, 1949. 

The following tabulation shows the results of the road service 
tests of the two devices continued in service from the date of the 
original application to March 31, 1950. 

А summary of observations of the two devices still undergoing 
road service tests on the Pennsylvania covering the 12 month 
period between March 31, 1949, and March 31, 1950, was included 
in the report as Appendix А. 

Road Service Experience.—The committee has again been fur- 
nished with the experience of the New York Central system during 
the past year with the Twin-Plex alarm now standard on all 
modern road locomotives, both passenger and freight and on 
more than 3,500 passenger cars on the New York Central system. 
Detailed reports covering their service record during the period 
March 1, 1949, to March 1, 1950, was shown in Appendix B. 

The 1949 anual report noted that the Southern Pacific, after 
experimenting with the Journ-A-Larm system manufactured by 
Fenwal, Inc., had plans to install this equipment on a group of 
new passenger-equipment cars to be built during the past year. 

А report covering the Southern Pacific's experience with the 
Fenwal Journ-A-Larm system as of May 10, 1950, as furnished 
by Mr. L. H. Sultan, a member of the committee, follows: 

"Southern Pacific placed two new 'Shasta Daylight' trains in 
service between Oakland, Cal, and Portland, Ore. on July 10, 
1949. Fourteen cars in each train are equipped with Fenwal 
Journ-A-Larm system, which was placed in operation when new 
train service was inaugurated. On August 2, 1949, alarm system 
was turned off due to false indications caused by broken conduct- 
ors in the thermoswitch to truck cables, and also in the truck-to- 
car body cables. 

"The manufacturer supplied new cables and the system was 
again placed in operation in February, 1950. One false alarm, 
cause unknown, has been experienced on these trains since then. 

"In April, 1950, Journ-A-Larm systems on other cars operating 
in various trains have been placed in operation and no trouble 
was experienced except three false alarms, cause unknown. Аз 
of May Ist, 1950, eighty-nine cars, including sleepers, are oper- 
ating on Southern Pacific with Journ-A-Larm System in operation. 

"This system has provisions for discharging the air signal line 
and transmitting coded signals to the locomotive cab. This fea- 
ture has not been utilized in tests thus far." 
` The members of the committee ore J. R. Jackson (chairman), 


т 


True Possible Equip- 
Alarm Service Indica- False False Fail- теп? 
Equipment Months tions Alarms Alarms ures Defect 
Pennsylvania 
Cartridge 46 12 16 1 3 28 
Magnus Metal 
win Plex 40 0 1 1 3 1 
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mechanical engineer, Mechanical Division, A.A.R.; М. A. Pin- 
ney, engineer of tests, Pennsylvania; H. L. Holland, assistant me- 
chanical engineer, Baltimore & Ohio; J. Stair, Jr. electrical 
engineer, P.R.R.; H. T. Rockwell, assistant engineer, New York 
Central system; and L. H. Sultan, electrical engineer, Sou. Pac. 


Discussion 


It was remarked that it is better to follow through on a large 
number of hot-box detectors than to have but a scattered few, 
as the crews in the latter case do not become familiar enough with 
the equipment to understand its indications. 

H. W. Faus, engineer of locomotive equipment, New York Cen- 
tral, agrees with those who say that it is more important to elimin- 
ate hot boxes than it is to detect them after they occur, yet feels 
that it is nonetheless true that we are still having overheated 
bearings and that it is worth while to find a means of detecting 
them when they do occur. It may not be the ideal approach to 
the problem, but it is like bumper blocks. They are worth having 
even though air brakes are the desired method for stopping the 
train. He thought that no alarm would give satisfactory results 
if applied to only a few cars. It would be like using only few 
blue flags at one or two points on a large system; not enough 
people would be familiar with it. On one road only one car out 
of every 6,000 was equipped with each device. In three failures, 
the bearing was hot and an indication given, but no report was 
made as the crew did not understand the indication. In five fail- 
ures investigated in which the hot box was detected by other 
means, the alarm had functioned in four, but was not reported. 

The report was accepted. 


Report of Committee on Tank Cars 


During the year the committee was called upon to give con- 
sideration to a total of 390 dockets and applications for approval 
of designs, 143 of which covered materials and construction of 
3,168 new shipping containers, for mounting on new cars or for 
replacement on existing cars. 

Two applications covered the construction of five multiple 
unit cars to be used for the transportation of 15 Class I.C.C.- 
106A500 type one-ton containers each. 

One application covered the construction of one Class LTA 
car to be used for the transportation of pulverized or granulated 
dry commodities. 

Five applications covered the construction of nine new car 


structures on which would be mounted an equal number of ex- 
isting tank car tanks. 

One application covered the construction of an undisclosed 
number of 19,000-gal. capacity class I.C.C.-103-W tank cars for 
the transportation of oil. 

Two hundred fifteen applications covered alterations in, addi- 
tions to, or conversions and reconditioning of 3,127 existing tank 
cars or shipping containers. . . . 


Q-187 Saran Rubber Lining 


Upon recommendation of the committee, concurred in by the 
Bureau of Explosives, the Interstate Commerce Commission, on 
September 12, 1949, issued Special Permit No. 504 authorizing 
the equipping of two (2) Class I.C.C.-103-B tank car tanks and 
their appurtenances with Q-187 Saran rubber lining for service 
trials in the transportation of hydrochloric acid. This authoriza- 
tion requires owners or operators of the two cars on which 
these tanks will be mounted to make annual inspections of these 
linings and render reports as to their condition, accompanying 
the reports with a statement showing the number of loads trans 
ported and loaded and empty miles run by each car during the 
period being reported on. 

The two cars with Q-187 Saran-lined tanks were placed in 
service: one on January 3, 1950, and the other on April 6, 1950. 


Modification of I.C.C. Regulations 


Upon recommendation of the committee, concurred in by the 
Bureau of Explosives, the Interstate Commerce Commission, by 
order dated January 23, 1950, amended the Regulations for Trans- 
portation of Explosives and Other Dangerous Articles at Sec. 
73.31, Par. (g) note 2 and at Sec. 73.303, Par. (q) (1) Note 15, 
limiting the use until May 1, 1950, of ARA-IV and LC.C.104 
tank cars, converted as prescribed and authorized by order of 
February 26, 1942, for the transportation of liquefied petroleum 
gas having vapor pressures not exceeding 65 p.s.i.g. at 105 deg. F. 

The report was signed by L. R. Schuster (chairman), engi- 
neer car construction, S. P.; J. R. Hayden, superintendent car 
department, M.-K.-T.; H. S. Marsh, superintendent car depan- 
ment, M. P.; A. A. Ott, chief car inspector, P. R. R; R. $. 
Venning, special engineer, C. & O.; F. J. Harris, mechanical en- 
gineer (Car), C. N. R.; J. J. Root, Jr., vice-president, Union 
Tank Car Company; R. T. Baldwin, secretary, The Chlorine 
Institute, Inc.; R. W. Thomas, manager, research and develop- 
ment, Phillips Petroleum Company; J. M. Dahlem, master car 
builder, Mid-Continent Petroleum Corporation; T. H. Caldwell. 
maintenance superintendent, The Dow Chemical Company. 


One of 20 16,000-gal. Diesel-fuel-oil tank cars being built for the Canadian Pacific 
by the Canadian Car & Foundry Co. for transporting Diesel fuel to points on the 
road's lines where Diesel locomotives are used—The car is 53 ft. 11% in. in length 
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Report on Arbitration 


During the year Case 1833 was decided. The principal changes 
recommended in the report follow. None was considered to neces- 
sitate submission to letter ballot. 

Rule 2, Interpretation 5, was changed to recommend an in- 
crease of 50 per cent in charges for the use of a crane or derrick 
for transferring or. adjusting lading. 

The committee recommended that the effective dates for various 
requirements of Rule 3, as listed below, now set at January 1, 
1951, be extended to January 1, 1952. 

Section (a), Paragraph (6)—Air brake pipe clamps: “J” bolt 
type. 

Section (a), Paragraph (7)—Air brake pipe clamps: “U” 
bolt type. 

Section (b), Paragraph (7) —Brake levers: Metal badge plates. 

Section (b), Paragraph (9)—Braking Power: Braking ratio. 

Section (c), Paragraph (11)—Couplers having 5 x 7 inch 
shank. 

Section (c), Paragraph (12)—Couplers, lock lift lever and 
toggle. 

The matter of extension in effective date of requirement in 
Paragraph (a-4), and (t-3-b) and (t-3-f) of this rule was re- 
ferred to the General Committee. The committee also recom- 
mended that the effective. date of requirement for paragraph 
(u-4) be extended from Jan. 1, 1951, to Jan. 1, 1952, but that no 
further extension will be granted for this requirement. The com- 
mittee also recommended modifications to the following para- 
graphs: 

Proposed Form—(b) (1-а) Brake beams, former A. A. R. 
Standard No. 15, A. A. R. No. 3 or A. A. R. Standard No. 18, 
required on all cars built new between January 1, 1935, and 
January 1, 1951, and on all cars rebuilt between August 1, 1937, 
and January 1, 1951. In interchange. 

Note—Cars equipped with hangerless type brake beams, used 
with "Unit" trucks, will be accepted in interchange. 

(b) (l-b) Brake beams, A. A. R. Standard No. 18, required 
on all cars built new or rebuilt on or after January 1, 1951, 
except that higher capacity beams may be used where braking 
conditions require them. In interchange. 

Note—New brake beams applied in repairs to any car on or 
after January 1, 1951, must be A. A. R. Standard No. 18 Беата 
except where higher capacity beam is standard to саг. 

The committee also recommended that the second note follow- 
ing Paragraph (Ь-1-Ь) be eliminated, and that Paragraph (h-4) 
be modified to clarify the intent; that the note following Section 
(t), Paragraph (2-b) be modified to prevent reapplication of 
questionable designs of truck side frames. Section (t), Paragraph 
(3-c) was recommended for modification for the same reason. 
The committee recommended the inclusion of I-section side frames 
in Section (t), Paragraphs (3-а), (3-b) and (3-4) as Lsection 
side frames are as objectionable as T and L designs. 

Under Rule 9, the committttee recommended that the note in 
the bracket opposite “A. A. К. Couplers, or parts thereof, 
R.&R.,” be modified to exclude the type E-1l.inch coupler as the 
information is not necessary with the application of this type of 
coupler. The following new requirement was recommended for 
addition to become effective August 1, 1950: 

Proposed Form—For A. A. R. Standard No. 18 brake beams, 
show “А. A. R. 18" and Certificate of Approval number, both of 
which are cast or marked on strut. 

The committee recommended that the eighth requirement of this 
rule be eliminated. 

The words "rubber lining" in the third paragraph of Rule 16 
were recommended to be changed to “rubber-lined” to clarify 
the intent. 

The committee recommended the elimination of Items 1 and 2, 
Rule 17, in the table covering substitution of brake beams in this 
rule, in the next Supplement, because No. 2 beams are now pro- 
hibited repairs; that present Items 4, 6, 7, 8 and 9 in the table 
governing substitutions of brake beams be modified; that two 
new items be added, and that item references in same be re- 
numbered effective Aug. 1, 1950, as shown in a table included 
in the report. Note 1 following the brake beam substitution table 
ман recommended for modification effective Aug. 1, 1950, as 
ollows: 
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Proposed Form—Note 1.—In case of handling line responsi- 
bility, when A. A. R. Standard No. 18, former A. A. R. Standard 
No. 15 or А. A. R No 3 beam is applied in place of lower class 
beam, charge for new or R S. S. & T. beam applied, and credit 
beam removed at its В. S. S. & T. value. А. A. К. No. 3 beam ap- 
plied in such cases shall be charged on basis of former A. A. К. 
Standard No. 15 beam. 

The following was added to Note 6: Brake beams applied. to 
cars built new or rebuilt on or after January 1, 1951, must be 
A. A. R. Standard No. 18 beams, except where higher capacity 
beam is standard to car. 

The committee recommended that Note 9 following the table 
covering substitutions of brake beams in this rule be modified, 
effective August 1, 1950, as follows: 

Proposed Form—Note 9.—Former A. A. R. Standard No. 15, 
A. А. R. No. 3 or A. A. R. Standard No. 18 hanger type brake 
beams are permissible substitutes for hangerless type beams pro- 
viding truck sides have brake hanger brackets cast integral there- 
with, except when the hangerless type beam removed is A. A. R. 
Standard No. 18, the hanger type beam substituted must be 
A. A. R. Standard No. 18. 

The committee recommended that a new Note 10 be added 
following the table covering substitutions of brake beams in 
this rule, effective August 1, 1950, to read as follows: 

Note 10.—Charge for new A. A. К. No. 2-plus, new former A. 
A. R. Standard No. 15, or new A. R. R. No. 3 brake beams applied 
on and after January 1, 1951, in replacement of such beams, must 
be rendered on basis of R. S. S. & T. beam. 

The committee also recommended that Section (o) be modified 
effective Aug. 1, 1950, and Item 14 in the next supplement, both 
to include I-section side frames in the same group as the T and 
L designs. The committee recommended that new Item 19 be 
added effective Aug. 1, 1950, to read as follows (present items 
19-21 to be renumbered 20-22) : 19. Cast-iron wheels, 700 and 750 
lb., single plate, non-bracketed, cast prior to 1938. 

In Rule 20 the following words were recommended for deletion 
from the captions in Figs. 2 and 3: where welding or riveting 
facilities are not available. In Rule 23, I-section side frames 
were recommended included with T and L designs. 

The word in parenthesis in the answer to Interpretation 3 of 
Rule 32 were recommended to be changed as follows: (to the 
extent specified in Rule 4). 

For Rule 36, the committee recommended adding the follow- 
ing words at the end: provided they are safely secured to such 
stakes or lading. Paper or cloth banners о} size requiring sup- 
porting frames, metal or wooden banners with or without support- 
ing frames, must be securely fastened by bolts, wires or bends, 

For Rule 60 the committee recommended that a new Note 6 be 
added following Section (1) of this rule, effective August 1, 
1950, to read as follows: 

Note 6.—When AB brakes are given periodic attention, the 
back cover of service portion must be reconditioned by use of 
manufacturer's reconditioning die (WAB Pc. No. 539262 or 
NYABCo. Pc. No. N-6885), or new design service portion back 
cover (WAB Pc. No. 95050 or NY ABCo. Pc. No. C.V.-144) ap- 
plied. In cases where service portion removed has new design 
back cover it should be replaced in kind. 

For Rule 61, Section (a), the committee recommended that 
the word “periodic” be substituted for “periodical” in the first 
sentence, and that the last two sentences should read: Slack ad- 
justers, on cars so equipped, shall also be inspected and repaired 
when necessary. Charge shall be confined to repairs or renewals 
of these details; no charge permissible for inspection. In Note 2, 
the upper limit for penetration should be changed from 325 to 335. 

The second Rule 74 and the third note following the table in 
Rule 86 were recommended for elimination. 

The following two paragraphs of Rule 98 were recommended 
to be changed as follows: 

(c-2) Proposed Form (2) Double plate cast-iron wheels, or 
any design of cast-iron wheel without weight cast thereon or 
below nominal weight, or S.P.N.B. cast-iron wheels cast prior to 
1938, regardless of condition, shall be credited as scrap at ex- 
pense of car owner, except as provided in Rule 68, and in cases 
where one wheel is broken in derailment it will be credited ав 
scrap at expense of handling line and the mate wheel, if un- 
damaged, will be credited as scrap at expense of car owner. In 
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such case, notation “D.P.” “S.P.N.B.,” “No Cast Weight" or 
“Below Nominal Weight" shall be shown on billing repair card 
to justify scrap credit. 

(c-5) Proposed Form (5) Single plate non-bracketed cast-iron 
wheels (excluding the 650 lb. size), cast in 1938 or subsequent 
thereto, removed from service on account of owners defect on 
mate wheel or axle, which require dismounting, shall be credited 
at scrap value, regardless of condition. 

Detailed cost changes were made in Rule 101 on account of 
approval of No. 18 brake beam as A. A. R. standard, and to pro- 
vide charges and credit for the No. 18. Recommendation was 
made to include I-section side frames with the T and L group 
in Rule 104, and to add the following new note to Paragraph 1, 
Section B of Rule 112: 

Note.—Caboose cars shall be settled for on reproduction cost 
basis, including all permanent equipment, but not including tools 
and supplies. Depreciation shall be computed at 3 per cent per 
annum (straight line basis) from date originally built, not to 
exceed 85 per cent of reproduction cost. 

Caboose cars converted from other types of cars shall be settled 
for on basis of cost of reproducing the type of car destroyed or 
damaged, depreciated from date the original car was built new. 

Notes 1 and 2, Paragraph 8, Section B were recommended for 
modification to provide special settlement for subsequent re- 
newals of special protective coatings or rubber linings of tank 
cars in the same manner as the settlement for the initial appli- 
cation. 


Passenger Car Rules 


The committee recommended that the effective date of Para- 
graph (e) of Rule 2, with respect to equipping all-steel or steel 
underframe cars with cardboards or suitable receptacles for ac- 
commodation of defect and joint evidence cards, and effective 
date of Paragraph (f) covering the application of brake shoe 
spark shields to passenger train cars having underneath exposed 
wood parts over wheels, both requirements now being set at 
January 1, 1951, be extended to January 1, 1952, and that new 
Section (h) be added, effective August 1, 1950, to read as follows: 


(h) Passenger train cars built new or rebuilt on or after 
January 1, 1951, must be equipped with A. A. К. Standard Pas- 
senger Car Axles or Alternate Standard Tubular Axles. From 
owners. 

Modification of Rule 7, Paragraph (f-13) and note following, 
was recommended to discourage the application of Class C mul- 
tiple-wear wrought-steel wheel in cars having braking on wheel 
treads. A new paragraph, (j) (2), was added to read: 


(j) (2). When stenciling indicates air brakes are due for clean- 
ing within 30 days, brakes may be cleaned regardless of whether 
or not car requires other repairs. 

The committee recommended that Paragraphs (1) and (2) 
of Section (1) be modified by adding the following at the end: 
“Separate billing repair card is optional, as outlined in Freight 
Rule 9.” The period for checking and lubricating grease-lubricated 
journal roller bearings in (2) was recommended for extension 
from 30 days to 90 days. The table of dimensions for tubular 
axles was recommended for transfer to Rule 86 of the Freight 
Code, and a new second note added to page 329 to read: For 
Alternate Standard tubular axle, see second table in Freight 
Rule 86. 

Passenger Rule 9, Paragraph (g) (2), was recommended for 
modification to permit charging for internal combustion engine 
fuel furnished at intermediate terminals. 

Members of the Committee on Arbitration are J. A. Deppe 
(Chairman), superintendent car department, Chicago, Milwaukee, 
St. Paul & Pacific; G. E. McCoy (Vice-Chairman), assistant chief 
of car equipment, Canadian National; W. N. Messimer, general 
superintendent of equipment, Merchants Dispatch Transporta- 
tion Corporation; H. M. Wood, assistant chief of motive power 
(car), Pennsylvania; J. J. Root, vice-president, Union Tank Car 
Company; M. F. Covert, general superintendent of equipment, 
General American Transportation Corporation; К. E. Baker, as- 
sistant general manager (mechanical), Boston & Maine, and R. 
D. Bryan, mechanical assistant, Atchison, Topeka & Santa Fe. 

The report was accepted. 
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Report on Car Construction 


Each year since 1936, the committee has included a statement 
of freight cars ordered during the preceding year. Sufficient 
detail is given in these statements to indicate the extent to which 
the members were following A. A. R. standardization. 

{The committee here included three tables showing that, of 
24,350 new house and hopper cars ordered, May 1, 1949, to 
April 30, 1950, all were A. А. R. design throughout or conform. 
ing thereto, including lightweight alloy steel tó A. A. К. bas 
dimensions and inside dimensions to meet specific conditions. 
Of 730 40-ton freight refrigerator cars, 100 were not A. A. R 
standard. No standard designs of gondola, flat, stock, refrigerator 
(50 ton and 70 ton) and special cars have been requested or 
produced, but a truck center plate height of 2534 in. has been 
largely adhered to. The report showed that of 31,781 of these 
cars, 93.92 per cent have 25% in. center plate height, the balance 
of the cars having this dimension ranging between 25 in. and 
28% in. The committee reviewed four new designs of freight 
cars during the year in accordance with I. C. C. Rule 3 and 
approved them for interchange service as follows: box car for 
use as mobile battery charging substation, Greenville Steel Car 
Company; car structure, including anchorage for 16,000 Imperial 
gallon tanks and contents, Canadian Pacific; reinforced under- 
frame on car designed for transporting 15 one-ton containers. 
American Car and Foundry Company; underframe for TL-type 
tank car reinforced for the mounting of an existing tank built 
in 1929, North American Car Corporation.—Enrron.] 


Change in Design of Stock Car 


Some time ago complaints were made to this Association by 
certain shippers’ organizations with respect to losses in stock 
shipped in stock cars, allegedly due to the vertical space restric- 
tions in the lower and upper decks of present designs of stock 
Cars, etc. 

This matter was extensively investigated by your Committee 
and a survey was made to determine the best possible design of 


.stock car which would eliminate loss and damage from such 


causes. 

It will be noted that present inside height of stock car specified 
in Plate 103 of Supplement to the Manual of Standard and 
Recommended Practice is 8 ft. 74% in. A revised drawing ha: 
been prepared involving changes in dimensions for stock car. 
bringing the important dimensions in line with those to A. A. R. 
Standard Box Car Design. The inside height at eaves has been 
increased to 10 ft. and the distance over strikers as well as the 
distance between truck centers is changed to coincide with 
similar dimensions for the A. A. R. Standard Box Car. 

It is recommended, as a letter ballot item, that the revised 
drawing, next attached, be adopted to replace present Plate 103 
in the Supplement to the Manual of Standard and Recommended 
Practice. 

[The committee here discussed at some length important work 
of the A. A. R. Refrigerator Car Research Bureau which now 
has under preparation seven reports on pallets, trucks, doors 
floor racks, floor construction, loading and bracing and platform 
clearances.—Ebprron.] 

Future designs of railroad cars providing for insulation must 
be approached either with the intention of preventing water 
vapor from entering the car structures, or if it is allowed to 
enter, to make provision for its easy transmission to either tbe 
inside or outside of the car where the water vapors may be con- 
densed and drained away. Due to this condition and the delay 
promise of a solution to these problems, until the Spring of 1932 
it would not seem to be practical to attempt the further stand. 
ardization of the refrigerator car until that time. 

At a joint committee meeting of the two supervising committees 
of the Refrigerator Car Research Bureau held on April 20 and 
21, 1950, the following activities were outlined for 1950: 

А number of reports and recommendations made by the Ке 
frigerator Car Research Bureau are being currently studied by 
the supervising committees for disposition at a later date. 

Two standing tests, one at New Orleans and one at San 
Bernardino, California, will be made on a number of test can 
using salt on the ice in various proportions both in cars with 
and without air circulation. The results of these studies vill 
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be applied to revise ice and salt methods now used in the trans- 
portation of frozen foods. Two transcontinental trips will be 
run using the new salt and ice proportions in an effort to lower 
commodity temperatures in transit. 

One transcontinental trip will be run using various types of 
forced air circulation in refrigerator cars so as to determine the 
best method now available. 

One transcontinental trip will be organized and run on fresh 


fruit to determine if certain icing stations can be eliminated with- - 


out sacrificing the service. 

Considerable time will be devoted to making a large number 
of short test runs between Chicago and New York accumulating 
data on the possible revision of icing rules looking towards suffi- 
cient ice in bunkers to protect commodities at destination. Sug- 
gestions on operating tests relative to ventilation and heater 
service with the associated problems were deferred until the 
next joint committee meeting to be held late in October. 

The Refrigerator Car Research Bureau now has a laboratory in 
which most of their technical equipment is stored. This facility 
will provide for the maintenance and calibration of the instru- 
ments used by the Refrigerator Car Research bureau in their 
field tests. The Bureau is consulting with car line traffic repre- 
sentatives in an effort to prepare exhibits and testimony in 
defense of the ability of the lighter than heavily insulated cars 
to adequately protect frozen foods in transit. 

[This part of the report, presented by sub-committee Chairman 
R. D. Bryan was followed by a discussion of steel sheathed box- 
car designs, particularly alternate constructions which will provide 
a car as satisfactory generally as the present А. A. R. standard 
design and in some cases give added strength. Necessary drawings 
were submitted for addition to the Manual. This part of the 
report was presented by R. H. Graff. J. R. Jackson reported on 
the progress in testing trucks for high-speed freight service; also 
on side-frames, bolsters and helical springs.—EniTom.] 

When testing various spring groups in freight-car trucks 
equipped with builtin snubbing devices, it has developed that 
a clarification is necessary as to the credit to be given the snub- 
bing device actuating spring when this spring actually helps 
support the load imposed on the bolster. 

In order to evaluate this situation, the following note will 
be added to Manual Page D-38-1949—Freight Car Truck Springs, 
Recommended Groups for 214, 346 and 3114 Inch Travel Springs: 
Note.—Where auxiliary springs, used for actuating snubbing de- 
vices, actually support the bolster, they may be considered as 
load carrying springs and may be substituted for standard load- 
carrying springs to an extent not exceeding the load-carrying 
capacity of the auxiliary springs at the extreme worn condition 
of the friction device.—F. С. Moody, sub-committee chairman. 


Waste Retainer Ribs in Journal Boxes 

Application of mtegral waste retainer ribs was adopted as 
standard practice by letter ballot in 1943 and journal box 
drawings in the Manual were revised to incorporate the waste 
retainer ribs and notation added to indicate they were Standard 
Practice. 

Integral type waste retainer ribs have helped to a considerable 
extent to keep the packing in position and prevent it from work- 
ing up under the journal bearings. Several types of waste re- 
taining devices in the nature of springs that can be readily in- 
serted in journal boxes not having the integral waste retainer 
rib have been developed. Experience indicates that a far greater 
protection is provided with the spring type waste retainers. 

The spring type waste retainer cannot be satisfactorily in- 
stalled in journal boxes having waste retainer ribs, and in order 
to properly utilize the spring device it is necessary to remove 
the integral type waste retainer ribs. 

Since an increasing number of member roads are extensively 
using the spring type waste retainer devices, the present standard 
integral type waste retainer ribs should be approved as an alternate 
standard rather than Standard. 

(This part of the report was signed by J. McMullen, sub- 
committee chairman.) 


Report of Subcommittee on Brake Beams 

Up to the time this report was written, the following brake 
beam manufacturers have received certificate of approval from 
tbe A. A. R. covering brake beams which they submitted for test 
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in the laboratory under the supervision of the А. A. R., and 
which were found to meet the latest A. A. R. specification for 
No. 18 beams: Davis Brake Beam Company, Beam No. 106; 
Buffalo Brake Beam Company, Beam No. 504; Chicago Railway 
Equipment Company, Beam No. 102; American Steel Foundries, 
Beam No. 501 and 503; Chicago Malleable Castings Company, 
Beam No. 102; Dominion Foundries & Steel, Ltd., Beam No. 
503; Canadian Car & Foundry Company, Ltd. Beam No. 102. 

Road service tests which were started in 1947 on the 8 differ- 
ent types of brake beams submitted by brake beam manufac- 
turers versus А. А. R. No. 3 brake beam, are still being followed. 

[The report here showed progress in A. А. R. road tests of 
brake beams. It also contained important recommendations re- 
garding brake beam gauges. It was presented by L. H. Kueck, 
sub-committee chairman.] 


Failure of Z-Section Center Sills 

Reports of failures of A. A. R. 7-26 section center sills fur- 
nished by 33 selected railroads and 4 refrigerator car operators 
were carefully reviewed and tabulated on the attached two state- 
ments. 

Statement No. 1* is a summary of all failures reported and 
statement No. 2* is a recapitulation showing the predominant 
number of failures at particular locations and the possible causes 
of these failures. 

Review of statement No. 2 indicates that the majority of 
failures reported were caused by methods of attaching component 
parts to the center sill, also design of component parts. 

Total of 309 failures were reported under Group 1 due to center 
sill cracking from rear of draft key slot to top of sill. All of these 
failures were reported on riveted type underframes. 

Group 2 covers 222 failures, 218 of which were reported by 
one railroad on two groups of box cars built in 1940 and 1941. 
No sketches were furnished to show exact location of these fail- 
ures; however, the description furnished would indicate fractures 
are progressing from the center sill top weld and since these 
failures are largely localized to the two groups of cars, it ap- 
pears that the failures are due to poor welding practices or other 
causes in design which would contribute to these failures. 

Group 3 covers 82 failures due to buckling of bottom sill flanges 
between bolsters. The majority of these failures occurred on 
hopper cars subjected to capacity loads and high impacts from 
switching movements on heavy grades in mine territories. 

Group 4 covers 6 failures of center sill at oversolid stops back 
of bolster on Duryea type underframes. 

Group 5 covers 6 failures due to center sills cracking back of 
bolster center filler. 

These failures were all reported by one railroad and indications 
are that failures were due to the bolster top cover plate not 
extending over the center sill as provided for on plate 513. 

Group 6 covers 12 failures of center sill due to crack develop- 
ing at welded front draft lug. These failures were reported on 
same group of cars built in 1941 and failure occurred adjacent 
to weld at back edge of front draft lug. Weld in this area was 
made on inside of center sill where it would be difficult to pro- 
vide a satisfactory weld and it is our opinion that improper 
welding was responsible for these failures. 

Group 7 covers 170 failures of bolster top or bottom cover 
plates at or adjacent to center sill. 

Majority of these failures occurred on cars without diagonal 
braces indicating bolsters should be designed for greater strength 
in the longitudinal direction with respect to center sill in order 
to offset the loss of resistance from the diagonal braces when cars 
are subjected to heavy impact forces. 

This subject is continued on the docket for further study; also, 
it is proposed to include bolster failures, and at the conclusion 
of this study recommendations will be submitted by the sub- 
committee covering modifications required to correct failures of 
center sills and bolsters.—M. C. Haber, sub-committee chairman. 

[The report here recommended an additional stock car desig- 
nation, as follows: "SA"— Stock Car. A car for transportation 
of stock on the hoof (except horses and mules), equipped with 
roof, slatted sides and side doors and fixed double deck located 
sufficiently high to permit the loading of cattle on the lower 
deck. With or without feed and water troughs.—Enrron.] 


*Statements No. 1 and No. 2 not included in this abstract of the committee re- 
port owing to space limitations. 
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Letter Ballot Items 


The following recommendations contained in this report are 
submitted for adoption by letter ballot of the members: That— 

1. Plate 103 in the Supplement to the Manual of Standard and 
Recommended Practice be revised to provide for a design of 
double deck stock car with greater cubic capacity, per drawing 
submitted. 

2. The present caption on Manual pages D-14 and D-15 be 
modified so as to change the waste retainer rib in journal boxes 
which was adopted in 1943 as standard, to alternate standard. 

3. The following items under Section B of the Fusion Welding 
and Bronze Welding Limits and Regulations shown in Section L 
of the Manual be modified as indicated below: 

(a) To permit no welding of cracks or fractures on tanks of 
riveted construction, but to permit welded repairs to tanks of 
welded construction under certain conditions. 

(b) To permit welding of lugs of cast iron air brake reservoirs. 

(c) To prohibit welding of Farlow cheek plates where section 
is broken out between key slots. 

(d) To provide welding regulations for non-integral types of 
journal boxes based on the kind of metal of which constructed: 
cast steel, malleable iron, or cast iron. 

(4) An additional A. A. R. Mechanical Designation be added to 
stock car types on Manual page L-16 to provide for a stock car 
with upper deck high enough to permit the loading of cattle on 
the lower deck without difficulty. 

The report was signed by L. H. Kueck (chairman), assistant 
chief mechanical officer, M. P.; J. A. Gower (vice-chairman), as- 
sistant mechanical engineer, P. R. R.; R. B. Winship, mechan- 
ical engineer, C. P.; J. McMullen, consulting engineer, Erie; 
R. D. Bryan, mechanical assistant, А. T. & S. F.; R. H. Graff, 
assistant engineer, car equipment, N Y. C.; F. J. Herter, engi- 
neer car construction, C. & O.; H. L. Holland, assistant mechan- 
ical engineer, B. & O.; L. R. Schuster, engineer car construction, 
S. P.; M. C. Haber, general mechanical engineer, U. P.; F. G. 
Moody, superintendent car department, N. P., and K. H. Car- 
penter, superintendent car department, D. L. & W. 


Discussion 

N. T. Olson, chief mechanical engineer, Chicago & North 
Western, called attention to a number of details of car construc- 
tion, differing slightly from A. A. R. standard construc- 
tion and said, for example, that excellent results have been se- 
cured on this road during the last 13 years with 8,900 cars 
which have the long leg of the side sill angles horizontal instead 
of vertical; also utilizing enlarged gussets at door posts and 
side sills having the diagonal edges of gussets flanged; also hav- 
ing the heel of side sill reinforcements scarfed and welded for 
a distance of 12 in. on each side of each door post. He suggested 
that a coating of protective material be applied over the under- 
frames of stock cars to give increased service life. 


The report was accepted and referred to letter ballot. 


Couplers and Draft Gears 


Couplers 


Master Gauges—The committee recommends that a set of 
master gauges designed by the Mechanical Committee of the 
Standard Coupler Manufacturers for checking for wear limits 
all standard maintenance and reclamation gauges and for check- 
ing tolerances on new gauges be submitted to letter ballot. If 
approved the gauges will be available by purchase from any of 
the standard coupler manufacturers. These gauges and the manner 
in which they are used are shown in Figs. 1 to 8, inclusive, in the 
report. 

Reclaiming Type D Coupler Locks—The committee recom- 
mends for approval by letter ballot of the removal from Inter- 
change Rule 23 and from Section C of the Manual, Page L-6, of 
the permission to reclaim and reinforce Type D lock legs by 
welding, which has been found uneconomical and undesirable 
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from the standpoint of safety. The practice for reclaiming locks 
in these references will then be in harmony with that in Section 
C of the Manual, Page C-67. 

Type E Shank Height Gauges—The Mechanical Committee of 
the Coupler Manufacturers has recommended and this committee 


‘has approved the “go” and "no go" gauges {ог the control of 


the height of the shank of E couplers during manufacture. This 
is in accordance with letter ballot action last year revising the 
Fundamentals of Design in Section C of the Manual, to. show 
14 in. and % in. maximum for the space between the bottom of 
the striking casting and the top of the coupler shank. 

Type H Tightlock Interjerence—Undesirable emergency brake 
applications are reported in freight trains hauled by Diesel-electric 
locomotives which have tightlock couplers. The cause is inter- 
ference of the lower interlocking lug of the aligning wing pocket 
of the tightlock coupler with the air hose on the freight car below 
the angle-cock nipple when the locomotive is operating as a 
pusher and during dynamic braking. This condition is aggravated 
when the angle cock is located in the extreme outward position 
as shown on Page 28, Section E, of the Manual. The Mechanical 
Committee of the Standard Coupler Manufacturers is considering 
design changes for new couplers to eliminate the interference and 
a procedure for modifying existing couplers. 

Type F Freight Coupler—The report announces the completion 
of the new interlocking coupler for freight service on the develop- 
ment of which the Mechanical Committee of the Standard Coupler 
Manufacturers, the Coupler and Draft Gear Committee and the 
Car Construction Committee have collaborated. The advantages 
are cited as complete vertical interlocking of coupler heads which 
resists jack-knifing and overturning in derailment, a minimum of 
free contour slack, longer contour life because of restricted ver- 
tical movement between mated couplers, increased strength, no 
slip-overs, and prevention of mated conventional coupler from 
dropping to the rail in case of a pull-out. A typical application, 
including the yoke, front follower and striking casting with 
flexible carrier is shown in the drawing (Fig. 10 of the report). 
The Type F coupler is provided with key slots for the present 
standard horizontal draft key. This facilitates temporary repairs 
with a standard rigid-shank Type E coupler and facilitates the 
application of the Type F coupler to new or rebuilt cars of 
standard construction. Six car sets have been applied; 10 more 
are on order; 250 car sets were authorized last year for trial 
service. The committee recommends trial applications. 

Pitt Type Coupler—The committee is assembling information 
looking to the early prohibition of the use of obsolete Pitt type 
couplers in interchange passenger-train service. Its attention has 
been called to numerous break-in-twos because of the failure 
of couplers of this 40-year-old design, which are not more than 
50 per cent as strong as the Type E and not more than 40 per 
cent as strong as the tightlock coupler. 

Progress Reports—Pusher tests have been completed simulating 
conditions under which derailments have occurred on the Penn- 
sylvania when empty cars with swivel-shank couplers and swivel 
yokes or with swivel-shank couplers with swivel butts and Farlow 
two-key yokes are used in heavy pusher service. A report will be 
made in due course. 

Internal redesign of the vertical guard arm of the Type H 
tightlock coupler has been made by the Mechanical Committee 
of the Standard Coupler Manufacturers to overcome vertical 
spreading of the guard arm to a degree that prevents intercoupling 
with another Type H. No weight has been added. Laboratory 
tests of the new design are in progress. 


соб Gears 


Check Tests of New Canadian Gears—Specification tests of new 
draft gears manufactured in Canada disclosed some improvement 
in the manufacture of gears to which exceptions were taken as a 
result of the findings of the check tests made in 1944-45. Some 
deficiencies still exist and these are being called to the attention 
of the manufacturers concerned. A complete report is being sub- 
mitted to the Canadian member roads. 

Check Tests after Service—Detail results of check tests of certi- 
fied draft gears removed from service after 5 and 12 years, now 
completed, are set forth in an appendix of the report. Tests of 
National type M-50B have been deferred because of the difficulty 
of obtaining specimens. 
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Retainer plates moy be secured by 
riveting or bolting as preferred 
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Waugh Twin-Cushion Tests—The rubber elements of this gear 
were allowed to stand under constant compression in open air 
for a two-year period protected from the weather about as in a 
stored freight car. At the conclusion of this period the capacity 
and other characteristics of the gear were found by laboratory 
test to be practically the same as new. 

Measurement of Drajt-Gear Reaction—Agreement has been 
reached among the draft-gear manufacturers to co-operate in a 
series of exploratory tests at the A.A.R. Laboratory for the риї- 
pose of continuing the experiments conducted by the Edgewater 
Steel Company in co-operation with Purdue University at the 
A.A.R. Laboratory in an effort to find a simpler method of 
measuring draft-gear reaction than by double differentiation of 
chronograph curves. The Edgewater experiments were confined 
to the Edgewater draft gear but the results were such as to indi- 
cate the desirability of broadening the scope of the study to 
include other ypes of draft gear. The Edgewater experiments 
were referred to in the 1948 report of the committee. 

Certified Draft Gears—During the year no additions have been 
made to the list of certified draft gears. Two new gears have been 
submitted for approval, one by a manufacturer who now holds 
a certificate for one gear and one by a manufacturer to whom 
no certificate of approval has yet been issued. 


Short Draft Gears in Special Cars—The committee calls atten- 
tion to the omission of a stipulation that the requirement that 
short draft gears for ore cars must be submitted to the Committee 
on Couplers and Draft Gears for approval before such cars are 
pemitted in interchange service was to apply only to new or 
rebuilt cars effective January 1, 1950. This was omitted from the 
third note to Paragraph (d) (1) of Interchange Rule 3, pre- 
sumably by oversight. 


Specification Change—Specifications for approved draft gears 
for freight service require that test specimens be selected from a 
lot of 50 gears to insure that they are representative of the average 
commercial product. In manufacturing 50 specimens the manu- 
facturer does not usually make metal patterns but waits until a 
certificate of approval has been issued. The castings for the test 
gears are made from wood patterns and often require extensive 
grinding to fit production gauges. It is questionable whether 
castings produced from metal patterns with minimum grinding 
would fit as well as the specially handled pieces in the test speci- 
mens. Ав a further safeguard it is recommended that Paragraph 
16 in Appendix A of Specification M-901 be revised to provide 
for an additional check of gear performance at some time near the 
end of the two-year service period under conditional certificate 
of approval, to be made on gears from the regular production line, 
before the conditional restrictions are removed. 


Duryea Underframes—Car impact tests made in 1929 and 1931 
showed the Duryea cushion underframe provided a good cushion 
for the car body against forces resulting from the impact of single 
cars, but that performance became less favorable as the number 
of cars increased. Only four cars could be used in these tests 
because the test plant would not accommodate a greater number. 
Comparative tests with trains of at least 100 cars and preferably 
150 cars each were recommended by the Committee on Couplers 
and Draft Gears in 1931, 1932 and 1933. Similar recommendations 
were made by a Joint Sub-Committee on Draft-Gear Tests 
appointed by the Mechanical Advisory Committee of the Federal 
Co-ordinator of Transportation, in 1935. These tests were never 
authorized. During the past year a series of yard tests was pro- 
posed, using two trains of 100 cars each, one equipped with 
certified draft gears and the other with Duryea cushion under- 
frames. The Sub-Committee on Draft Gears has been instructed 
by the General Committee to submit a detailed program for the 
tests and an estimate of the cost. This is now receiving attention. 
It is essential that the cars equipped with Duryea underframes 
and those equipped with friction draft gears otherwise be of 
identical construction and substantially the same age. 

The members of the committee are H. W. Faus (chairman), 
engineer locomotive equipment, N. Y. C. System; C. K. Steins 
(vice-chairman), mechanical engineer, Penn.; F. T. James, general 
superintendent motive power and equipment, D. L. & W.; N. T. 
Olsen, chief mechanical engineer, C. & N. W.; B. Faughnan, 
assistant works manager, Angus Shops, Can. Pac.; J. W. Haw- 
thorne, general superintendent motive power and equipment, 
A. C. L.; I. М. Moseley, research and test engineer, ЇЧ. & W.; 
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A. W. Maydahl, engineer car maintenance, U. P.; A. B. Lawson, 
mechanical engineer, B. & O.; L. R. Schuster, engineer car 
construction, Sou. Pac. 


Discussion 


K. L. Selby, chairman, Mechanical Committee of Standard 
Coupler Manufacturers, urged member roads to apply a few 
type H tightlock couplers to freight cars as past experience has 
indicated that some problems arise with new equipment and the 
experience with the trial number will be of value in handling large 
numbers. А pamphlet is available to railroads contemplating trial 
applications giving full directions. 

The report was accepted and referred to letter ballot. 


Brakes and 
Brake Equipment 


Condemning Gauges for Used 1%-1п. Hose Fittings.—The com- 
mittee recommends for letter ballot action that the dimension 
of the “go” side used for condemning used 1%ё-їп. air-hose fit- 
tings, as shown on Manual Page B-50A and B-50B be changed 
to conform to that of the new-fitting gauge shown on Manual 
page B-52 to prevent condemning new fittings with the used. 
fitting gauge. It is recommended that the dimension of the "go" 
side of the gauge for used fittings be changed from 1.723 di- 
ameter to read 1.724/1.726 diameter. 

Hose Label and Bolting Clamps.—A new plate to be substituted 
for page E-17 of the Manual is proposed for letter-ballot œn- 
sideration, for the purpose of clarifying the location of the clamp 
bolting lugs and also to show the coupling turned in the hos 
from the position now shown so that the date on the hose label 
will be in position to be more readily identified when the hose 
is applied to the car. If adopted, suitable changes in Interchange 
Rule 57 are requested. Notes have been eliminated from the 
proposed page B-17 as they are now covered in the specifications 
for the hose and the lower part of the page has been eliminated 
as the information on the Air Brake Hose Coupling Gasket is 
now on page 3 of Specification M602. 

Freight-Car Slack Adjusters.—The committee is closely watch- 
ing the development of automatic slack adjusters for freight care 
and the tests being made of the various designs. The committee 
favors this development and, when satisfactory adjusters are de- 
veloped, suggests that they eventually be made recommended 
practice for all freight-car installations. The following addition 
to Interchange Rule 61 (a) is recommended to insure proper 
maintenance of all types of slack adjusters: "Slack adjusters on 
cars so equipped shall also be inspected and repaired when nec- 
essary." 

Gauges for AB Valves.—Difficulty has been experienced in the 
use of the gauges listed on Manual pages В-20С and B-20I because 
they do not enter their respective bushings far enough to permit 
gauging the point of greatest wear. They should only be used 
to determine the size of rings after the bushings have been 
trued up. Changes in the names to conform to this use on page 
B-20G are recommended for letter-ballot consideration, along 
with the omission of one gauge from page В-201. In the revision 
of Instruction Pamphlet No. 2391 the words "preferably with 
a dial indicating gauge" were added at the end of the first 
sentence of the paragraph on page 9 for measuring gauge-bushing 
wear. 

Passenger Retaining Valves—Letter-ballot action is recom- 
mended on the proposed addition of lines to the tables on Manaal 
page E-27 showing the proper size of orifice in the valve of 
passenger-car retainers used with HSC brake equipment. 

Leakage on Freight Brake Systems.—The committee cites ser 
eral circular letters issued in 1948 to 1950, inclusive, on difficulties 
with excessive freight brake-system leakage. It makes these fur- 
ther recommendations: 

(a) That Interchange Rule 60 be modified, effective August 1, 
1950, to require all back covers of service portions of AB valves 
be reconditioned with manufacturers' reconditioning die or new 
design covers applied, when brakes receive periodic attention. 

(b) It was necessary to redesign the emergency ball-check 
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cover by adding a shroud around it to hold the gasket in place. 

(c) That Rule 60 be modified, by letter-ballot action, effective 
January 1, 1951, to require that the new style emergency ball- 
check cover be applied when the AB valves receive periodic 
attention. 

(d) Service tests are being conducted on new gasket designs 
to provide a better seal in the gasket groove of hose couplings. 

(e) That there must be complete compliance with Rule 101 of 
the Rules for Maintenance of Air Brake and Air Signal Equip- 
ment if brake system leakage is to be reduced. 

Manual Revisions.—Revisions of Manual pages E-11, E-12 and 
E-15, Air Brakes, General Arrangement and Details—Standard, 
and pages E-15 and E-16, Air Brakes, General Arrangement and 
Details—Recommended Practice, are proposed. These involve 
some additional material, the removal of some material now 
in the existing pages, and considerable rearrangement and con- 
solidation. Some items are advanced from Recommended Practice 
to Standard. 


Information and Work in Progress 

Revision of the rules governing the maintenance of brake and 
and Instruction Pamphlet No. 5039-4, Supplement 1, is ready for 
distribution by the air-brake manufacturers. 

Improved ABLC brake equipment with compensating valve and 
brake-cylinder sealed has been installed on 398 of the 400 Illinois 
Central cars which have the load compensating brake. To date, no 
difficulties have been reported. A circular letter will be issued 
shortly to indicate the car numbers and the handling to be 
given these Illinois Central cars on other roads in the event of 
failures. 

Revision of the rules governing the maintenance of brake and 
train air-signal equipment is being actively progressed with the 
Interstate Commerce Commission, Bureau of Safety. The com- 
mittee hopes to present completed copies to the General Com- 
mittee for approval soon. 

Investigation of the operation of devices for checking electric 
circuits on trains with electro-pneumatic brakes is under way 
looking toward preparation of a progress report. 

Revision of А. A. R. Specification 2518— Installation of AB 
Freight Brake Equipment will soon be completed, after which 
copies can be procured from the air-brake manufacturers. 

The committee recommends that all freight cars offered in 
interchange equipped with special quick-changing type brake- 
cylinder release valve be of the new QRR type with check valve 
to connect to the retainer pipe. 

The members of the committee are J. P. Lantelme (chairman), 
general foreman, Penn.; H. I. Tramblie (vice-chairman), air- 
brake engineer, C. B. & Q.; R. J. Dewsbury, general air-brake 
inspector, Chesapeake district, C. & O.; R. N. Booker, general 
air-brake inspector, Sou. Pac.; W. D. Bowser, engineer air brakes 
and train-control design, U. P.; D. R. Collins, superintendent air 
brakes, D. & R. G. W.; F. T. McClure, supervisor air brakes, 
А. T. & S. F.; A. J. Pichetto, general air-brake engineer, Ill. Cen.; 
L. D. Hays, engineer brake equipment, N. Y. C. System; R. G. 
Webb, superintendent air brakes, C. M. St. P. & P.; C. C. Maynard, 
chief inspector, air brakes, Can. Nat'l. 


Discussion 

The discussion was almoet entirely directed to the subject of 
brake-system leakage on freight cars and, particularly, to the 
importance of renewing certain gaskets in AB brake valves at 
periodic cleaning dates. This was started by representatives of 
northern roads, on which winters are severe: R. E. Baker, assist- 
ant general manager, Boston & Maine; R. G. Webb, superintendent 
air brakes, Chicago, Milwaukee, St. Paul & Pacific, and F. G. 
Moody, superintendent car department, Northern Pacific. All three 
stressed the importance of strict adherence to the committee's 
recommendations and to Rule 101 of the Rules for Maintenance 
of Air Brake and Air Signal Equipment. When roads in other 
territories fail to do this, they are making it difficult for the 
northern roads to operate during extremely cold weather. If 
all roads made the in-date tests called for by Rule 101 whenever 
cars are on repair tracks and brake-system leakage were reduced 
to 2 lb. per min., it was the opinion that the situation would be 
greatly improved. 

Mr. Webb said that the warping of AB covers was the result 
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of reusing gaskets when new ones were difficult to get during the 
war. The gaskets became hard and attempts to make them tight 
distorted the covers. Mr. Moody hoped the change of ball check 
and service back covers would be made mandatory. He felt that 
if it was necessary to use the wrench frequently to keep the covers 
tight, the labor for repairing the present covers would be wasted. 
It was pointed out by H. I. Tramblie, air brake engineer, Chicago, 
Burlington & Quincy, that not all leakage is at the AB valve 
and it is necessary to reduce leaks on cars in service. For this 
purpose C. B. & Q. inspectors and repairmen are furnished 
special wrenches which cover the sizes of bolts and connections 
in the air-brake system, so that leaks can be corrected immedi- 
ately they are found. 

F. K. Mitchell, manager equipment, New York Central System, 
said the railroads had invested half a billion dollars in AB brake 
equipment and that the equipment is not satisfactory. Now the 
manufacturers furnish tools to restore AB valve covers so that 
it can happen all over again. In his opinion the manufacturer 
should furnish replacement parts without cost to the railroads. 

A. K. Galloway, general superintendent motive power and 
equipment, Baltimore & Ohio, supported this view, saying that, 
if the manufacturers could not get suitable materials during the 
war, they should have discontinued furnishing AB brakes. Not 
having done this, he thought they should share responsibility for 
the present situation. 

C. D. Stewart, vice-president (engineering), Westinghouse Air 
Brake Company, called upon to answer, said that this was & 
highly controversial question on which he hoped the railroads 
and the manufacturers might get together in a sincere effort 
to arrive at a fair conclusion. In defense of the brake companies,. 
he cited the fact that no damage to AB valve covers was ex- 
perienced for the first eleven or twelve years after the brake was 
made mandatory in 1933, and that during this period, up to 
January 1, 1942, approximately one-half of the freight cars were: 
equipped with the AB brake. Gaskets that are thirteen or four- 
teen years old, he said, had been found still in service in AB: 
valves. During the war, he said, it became impossible to get 
natural rubber for gaskets and time has proved that the synthetic 
rubber is not as resilient as the natural rubber. He recalled that 
the period between servicings of K triple valves was thirteen and 
fifteen months; the AB valves go for three years, and if gaskets 
are good at the end of two periods, they will be nine years old 
before being removed. The service back cover, he said, was con- 
sidered strong enough, but it was later decided to stiffen it, even. 
though there were a return to rubber gaskets. 

He cited an instance at Mandan, N. D., last January, at 20 
below zero, indicating that AB valves are not the only source of 
leakage, when tightening hose and angle cocks and renewing 
gaskets in hose couplings brought the caboose pressure on the 
end of an 80-car train to within 5 Ib. of that on the locomotive. 

The report was accepted and submitted to letter ballot. 


Geared Hand Brakes 


A. A. R. certificates of approval have been issued for 28 types 
of geared hand brakes—15 vertical wheel types, 10 horizontal 
wheel types and 3 lever types. These are shown in an accom- 
panying table. 

In order to clarify the test requirements of specimens of 
geared hand brakes submitted for A. A. R. approval, the com- 
mittee recommended changes to Manual pages E-61 to E-64F. 
The report included the test code for approval certificate for 
geared hand brakes outlining in detail the procedure for both 
vertical and horizontal wheel hand brakes and for the lever type 
hand brakes. 


Specifications for Repairs and Reclamation 

Some roads, having questioned the necessity for testing re- 
claimed geared hand brakes in the same manner as the pro- 
cedure followed for certification tests of new hand brakes, the 
committee, after investigation, recommended the elimination of 
that requirement and the amplification of the bench test. The 
recommendation, a letter ballot proposal, would eliminate Manual: 
pages E-96-A to E-96-F and revise Manual pages E-95 and E-96. 
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GEARED HAND BRAKES FOR WHICH CERTI- 
FICATES OF APPROVAL HAVE BEEN ISSUED 
Number by Types 


Vertical Horizontal Lever 
wheel wheel type 
Ajax Hand Brake Co. ........................ 1 же 
Amer. Car & Еду. Со. ....................... E 1 
Canadian Cardwell Co., Ltd. .................. m 1 И 
Klasing Hand Brake Со. ..................... 2 2 1 
Superior Hand Brake Co. .................... 1 3 „А 
The Orme Co. (Champion Brake Div.)...... 2 BS EP 
Union Asbestos & Rubber Co. (Equipment 
Specialties Div.) ........................... 1 1 1 
Union Railway Equipment Co. ..... ЖУУР 1 1 A 
Universal Railway Devices Co. ............... 4 2 1 
W. Н. Miner, Inc. ................... eese 1 2* 2 
Тота]: АНАКЕ ЕККЕН КҮК 14 8 3 


The sub-heading of the list of A. A. R. approved types of geared 
hand brakes in Interchange Rule 101 has been changed to include 
reference showing type designation on the housing. 

Certificate of approval will be revised to cover the substitution 
of a pressed wheel housing and back plate on universal vertical 
wheel hand brake, Type 5-705. 

The report also carried reference to replacement hand wheel 
for vertical wheel brakes and a foot operated geared brake. 


Injuries to Employees 


Further joint consideration of injuries to employees referred 
to in the 1949 report with the Committee on Train Service Acci- 
dents and the Engineering Committee of the Gear Hand Brake 
Manufacturers has resulted in an agreement which is outlined 
in detail in the report with respect to (1) Uniformity of appli- 
cation; (2) Uniformity of ease of release; (3) Non-spin wheel; 
(4) Standardization of bell crank; (5) Uniform length of brake 
chain; (6) Vertical location of brake step on box cars and (7) 
Proposed education program. 

The members of the committee are E. P. Moses (chairman), 
engineer car equipment, N. Y. C. System; J. P. Lantelme, general 
foreman, Penn.; H. L. Holland, assistant mechanical engineer, 
B. & O.; К. С. Webb, superintendent air brakes, C. M. St. P. & P.; 
J. R. Jackson, mechanical engineer, Mechanical Division, A. A. R. 
` The report was accepted. 


Wheels 


Corrections were made to Fig. 8, page 3, Supplement 1 to 
the Wheel & Axle Manual eliminating the note referring to turn- 
ing off 54e-in. of the black collar. The report included a table 
of standard axle dimensions making. dimensions C and D the 
same for standard and tubular axles thus preventing the use of 
the wrong gage. 

Revisions were made to Manual page G-2B-1950, Specifications 
M-403-48 and a recommendation was made that the former con- 
demning limits for cast iron wheels of 80,000 lb. capacity and 
over be re-established to provide that wheels under cars shall be 
removed with flange having flat vertical surface extending % in. 
or more from tread, or having flange 1146 in. thick or less, gaged 
at a point % in. above tread, instead of the present condemning 
limits for these defects, which are now set at 1 in., in both in- 
stances. It will be necessary that the flange limit remount gage 
for remounting all cast iron and cast steel wheels as shown on 
Manual page B-45, also cuts shown as left-hand portions of Fig. 
106 of Wheel & Axle Manual and Fig. 7, page 167, of the current 
Interchange Rules, be changed to provide 1346 in. openings, in- 
stead of 1% in. openings now shown. Also, it will be necessary 
to change the present 1 in. opening in the regular wheel gage, 
page 75, Fig. 7, of Wheel & Axle Manual, and page 155, Fig. 1, 
of current Interchange Rules, to provide 154a in. opening. 

Changes were recommended in Specification M-107-48 to con- 
form to changed service conditions and changes in the Class A 
wheel specification. 

The investigation of the relation of wheel failures to hot stamp 
markings on Diesel locomotive wheels is to be continued. 
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The special committee on prevention of steel wheel failure: 
under Diesel locomotives and passenger cars reported that a 
questionnaire will be sent to 33 roads and a report on the result: 
presented next year. 


Nicked Axles 


The nicking of axles, on journals and between wheel seat: 
has reached such proportions that the committee urged that 
action be taken. Аз most of the damage is being done in loading 
and transporting mounted wheels, due to the type of wheel car 
being used and to lack of proper maintenance of such cars, it 
was decided to request the Car Construction Committee to de- 
velop designs of cars for transportation of mounted wheels used 
in' various classes of service, including wheels used in various 
classes of service, including wheels having Budd disc brakes, 
roller bearing wheels, Diesel locomotive wheels, locomotive tender, 
engine truck and trailer wheels, with the understanding that 
such designs be submitted to the Wheel Committee for approval 
before being approved as Standard or Recommended Practice. 

It also was decided to request the Committee on Loading 
Rules to carefully review, improve and bring up-to-date the 
present figures in the Loading Rules for the shipment of mounted 
wheels of all types. 

These subjects have been placed on the dockets of the com- 
mittees involved, for consideration. 

It was agreed that the best results would be obtained by the 
use of cars having buckets or receptacles or what are sometimes 
called well-type cars, which would hold mounted wheels securely 
in position and not permit wheel flanges to contact any part 
of axle of adjacent pairs of wheels. 

The report recommended that this matter be progressed 4% 
rapidly as possible, and after a fixed future date a check should 
be made by A. A. R. mechanical inspectors to aid in securing 
uniform handling of wheels in transit. 


Hub Wall Thickness 


The committee has considered a suggestion that the minimum 
hub wall thickness of wrought steel wheels be decreased from 
the present specified 1% in. to 1 in. in order to economke 
in the use of such wheels. The committee recommended, as a 
letter ballot item, that 1 in. minimum hub wall thickness be 
specified for wheels used on Classes A, B, C, and D axles and 
that 1% in. minimum hub wall thickness be specified for wheels 
used on Classes E and F axles. If this recommendation is ap- 
proved by letter ballot, the committee will arrange to make 
the necessary changes on the design sheets shown in Section G 
of the Manual of Standard and Recommended Practice. 


Hub Design of Wrought Steel Wheels 


The committee recommended, as a letter ballot item, that 
wrought steel wheel design C-33 (Manual page G-35) be changed 
to show dimensions 0; and 02 as 9% + 1 — 0 in. and maximum 
finished bore as 7% in., in order to be consistent with wheel seat 
diameter specified for passenger car axle on which these wheels 
are used in some head end! service. 

As information, an error has been noted in dimensions for 
hub wall diameter of design A-36 wrought steel wheel shown on 
Manual page G-47. The hub diameter dimensions 01—02 are 
specified as 9% + 1 — 0 іп. and maximum finished bore as 7% 
in. In order that these dimensions may be consistent with wheel 
seat diameter for 5% by 10 in. passenger car axles, the commit- 
tee held it in order to editorially correct dimensions 01—05 1o 
show 9% — 1 — 0 in. and maximum finished bore as 7% in. 
and it is suggested the secretary arrange to make these editorial 
corrections with the next set of revised and additional Manual 
pages. 

The report also contained extensive detailed recommendations 
for editorial corrections to be made in Section B of the Manual 
with respect to master gages; gages for new one-wear and new 
cast iron wheels and alternate cylindrical tread wheel gages 

Editorial corrections were noted in the Wheel & Axle Manual 
with reference to built-up treads on wrought steel wheels; fail. 
ure of axles due to use of gas torches; and wheels that have 
been damaged in fire. 

The appendix of the report outlined revisions which are 
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to be made on pages 201 and 206 of the Manual, Section ХХ. 

The report concluded with the notation of the addition of 
Section XXI to the revised edition of the Wheel & Axle Manual. 

The members of the committee are E. E. Chapman (chairman), 
mechanical assistant, Atchison, Topeka & Santa Fe; H. H. Haupt 
(vice-chairman), general superintendent motive power, Central 
Region, Pennsylvania; I. N. Moseley, research and test engineer, 
Norfolk & Western; А. M. Johnsen, engineer of tests, Pullman 
Company; M. S. Riegel, assistant engineer test, New York Central 
system; R. W. Seniff, engineer of tests, Baltimore & Ohio; P. V. 
Garin, engineer of tests, Southern Pacific; B. C. Gunnell, chief 
mechanical engineer, Southern; H. E. Wagner, superintendent 
car department, Alton & Southern; C. A. Harstad, foundry metal- 
lurgist, Chicago, Milwaukee, St. Paul & Pacific. 


Discussion 


Three changes were made in the report. The manufacture 
of wheels for Diesel locomotives without marking was sanctioned, 
but not for interchange, and this was accepted by a vote of the 
members present. The new paragraph 50 for addition to page 
52 in the revised edition of the Wheel and Axle Manual was 
referred for further study because there is some objection to ac- 
cepting any wheels which had been in a fire. A typographical 
error was corrected in the report by changing Fig. 7 to Fig. 73 
as on Page 75 of the Manual. 

C. B. Bryant, chief engineer, Technical Board of the Wrought 
Steel Wheel Industry, said that the action on wheel marking 
indicates concern over wheels in Diesel locomotive service. As 
neither the A. A. R. nor the I. C. C. kept records of this type 
he compiled some statistics. The first instances of failures were 
reported in 1946. The present marking has been in effect for 
years and on millions of wheels. As far as is known, no failure 


* 
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from marking has ever occurred under steam locomotives, pas- 
senger or freight cars; all have been on Diesels. Thirty-six Diesel 
wheels have been found cracked, 15 on inspection and 21 in 
service. This is out of over 80,000 wheels during a four-year period. 
All were in freight, helper or switcher service, none in passenger. 
Two roads in heavy grade territory accounted for 23 of the fail- 
ures. All showed signs of having been overheated, some perhaps 
by the hand brake. One road had 12 failures in 1946 and 1947, 
but none in 1948 or 1949. It is not known how the trouble was 
stopped. Failures do not occur under passenger cars with tougher 
braking requirements, nor under tenders with heavier wheel 
loads. From this it might be suspected that the failures are due 
to the high tractive force of the Diesel. Mr. Bryant felt that the 
wheels should be marked in some place, perhaps on the hub 
face as a greater hazard could arise from getting a wrong class 
of wheel on a locomotive than the marking would incur. Adopting 
gauges for one-wear wrought-steel wheels should increase the 
life. In the past it was necessary to take off flange metal, and 
flange wear frequently causes removal. 


C. M. Stoner, executive vice-president, Association of Manu- 
facturers of Chilled Car Wheels, commented on the new chilled 
wheel design. With the hub section cored out this has been ap- 
proved as standard effective September 1, 1950, and approval 
has been given to an alternate design having a solid hub. Prac- 
tically all of the wheel manufacturers will be fully equipped to 
make the cored hub wheel by the effective date but it will be 
necessary for some manufacturers to furnish at least some present 
standard wheels for a few months longer to those railroads which 
will insist on the solid-hub design. The proposed change to 
the rules on wear limit for chilled-wheel flanges results in an 
increase of Мв in. in minimum flange thickness and a reduction 
in maximum vertical flange height from 1 in. to % in. While 


* 


Wheels for a small number of the total freight cars ordered in connection with the Union Pacific's 
$23,000,000 freight-car-building and purchase program—The railroad's car shops at Omaha, Neb., 
Grand Island and Denver, Colo., are turning out a total of 2,500 box cars and 500 stock cars 
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this proposal might be considered as indicating an increase in 
chilled-wheel flange failures, this is not the case. On the con- 
trary, as shown by the figures in the committee report, there 
was a sharp decrease in flange failures during 1949. However, 
there are indications of an increase in the proportion of thin and 
vertical flanges involved. This condition is not general through- 
out the country, but has been more in the form of epidemics 
on individual railroads. The effect on wheel life should not be 
serious. Present removals of chilled wheels for worn or vertical 
flanges amount to about 5 per cent by the condemning and re- 
mount rules combined. This will undoubtedly increase, particu- 
larly during the first year, but since the number of wheels will 
be relatively small and since they will also be pretty well worn 
toward the condemning limit for tread wear, the change would 
hardly have a measurable effect on overall wheel life. Further- 
more these additional wheels removed will be a group in which 
the incidence of flange failures is apparently quite high. 

D. A. Reavis, general foreman, car department, Nashville, 
Chattanooga & St. Louis, stated that for the period from August 
through November a total of 49 flange failures were found on 
his road, and that wheels are often kept in service beyond their 
economical life. Other roads are having the same trouble. Eight 
other roads were written to and three said they had this difficulty. 
One of the other five delivered to the N. C. & St. L. four cars 
with broken flanges within two months. He thought that all 
roads should keep records on broken or chipped flanges. 

B. M. Brown, general superintendent motive power, Southern 
Pacific, said that there remains much to be done on passenger- 
car steel wheels. The road kept accurate records of steel-wheel 
removals and found thermal cracks to be one big trouble. 

A. К. Galloway, general superintendent motive power and 
equipment, Baltimore & Ohio, said that very little additional 
wear is gained from the final turning on multiple-wear wheels. 

The report was accepted and referred to letter ballot. 


Prices for Labor 
and Materials 


The committee has continued the work of analyzing material, 
labor and new equipment costs in A. A. R. Interchange Rules 
98, 101, 107, 111 and 112 of the Freight Car Code, and Rules 21 
and 22 of the Passenger Car Code. [Detailed tables of prite re- 


visions were included with the report for all of these rules except. 


Rule 111.—Editor.] E 

All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1950, quotations submitted by the purchasing 
agents of the ten selected railroads, representing 39 per cent of 
the total freight-car ownership in the United States and Canada, 
showing a mixed trend in material markets. Item 142-A was 
eliminated on account of it being no longer permissible to apply 
U-type coupler cross-key retainer to foreign cars. Item 142-B 
was modified to indicate that the T-type coupler cross-key retainer 
is no longer an A. A. R. standard. 

Modifications to Rule 107 were: Item 42 to indicate charge 
covers the retainer, or lock, or both; Items 95 and 96 to include 
plywood and to indicate types of securement intended, and Items 
141 and 142 to include plywood. 

No modifications were recommended to Rule 111. 

Recommendations were made to Rule 112 regarding reproduc- 
tion pound prices of new freight cars of all classes, in order that 
Supplement of August 1, 1950, may reflect 1949 costs. New 
prices recommended are based on cost of 58,897 freight cars 
constructed during 1949. 

In Passenger Car Rule 21, Items 16, 20-F, 20.G, 20-K, 20-1, 
and 20-M were modified to indicate charges cover all type brakes. 

Material price quotations under Passenger Rule 22 were re- 
checked on the basis of quotations as of March 1, 1950, showing 
a slight upward trend, with the exception of service metal on 
wrought-steel wheels which reflects a slight decrease brought 
about by increase in scrap prices. Note 1 following Item 41-A 
was modified to clarify the intent. Note 6 following Item 63 was 
modified to require passenger type brake beams removed account 
defective to be held and promptly reported to car owner for 
disposition. 
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Time studies are being made by a special subcommittee cover- 
ing periodic attention to AB and AB-1-B types, U-type, and D-22 
type air-brake equipment. When time studies are completed, and 
if the results justify modification of existing allowances or the 
addition of new items, such changes or additions will be made. 

The committee intends to investigate labor and material costs 
again in October and, if sufficient change develops, necessary 
revisions will be made and inserted in the Rules, effective January 
1, 1951. 

Members of the committee are T. J. Boring (chairman), gen- 
eral foreman, M. C. B. Clearing House, Penn.; P. F. Spangler 
(vice-chairman), assistant superintendent motive power, St. L. 
S. F.; J. D. Rezner, superintendent car department, C. B. & Q.; 
L. B. George, assistant chief motive power and rolling stock, Can. 
Pac.; С. J. Flanagan, general car inspector, N. Y. C.; J. J. 
Root, Jr, vice-president, Union Tank Car Company; А. Н. 
Gaebler, superintendent car department, General American Trans- 
portation Corporation, and G. R. Anderson, superintendent car 
department, C. & N. W. 

The report was accepted. 


Specifications for Materials 


The committee recommended that revisions be made, or that 
new specifications be adopted, for the following numbered iteme 
and submitted to letter ballot: M-108, M-110, M-111, M-120, 
M-504, M-505, M-506, M-507, M-611, M-612, M-615, M-616, M-912 
and M-915. M-101 was corrected to clarify the meaning of the 
words "as forged." Under M-115, the question of the tensile 
test specimen for firebox steel, and the matter of copper limitation 
in A. A. R. specifications, were continued on the docket. A speci- 
fication for steel with both a maximum and a minimum carbon 
limit for brake shoe keys under M-116 was assigned for study. 
An editorial] change was made in M-124 to clarify the intent. 
The grade of malleable iron for railroad castings, specification 
M-402, has become available from 38 suppliers, and a list has 
been made of these suppliers which will be sent on request. 
The Lubrication Committee has recommended consideration of 
a winter thinner for new car oil, M-906. The committee is can- 
vassing members to obtain copies of available specifications, 
and will write a proposed specification and submit it for ap- 
proval. The committee assigned to a subchairman the subject 


соё writing a proposed specificatjon for locomotive sand. 


General к 

The study of Diesel crankcase oil by the subcommittee referred 
to in the 1949 report indicates that successful completion of a 
proposed specification for compatible Diesel heavy duty type 
lubricating oil for railroad locomotives will require a research 
program conducted by the railroads similar to the former pro- 
grams for lubricating oils meeting the requirements of Army 
series 2-104-B and the Navy series 9000 oil. It is the belief of 
the members of the specification committee that the railroad 
engine builders and oil refiners can be induced to take part in 
this test work through the Coordinating Research Council of the 
Society of Automotive Engineers and the American Petroleum 
Institute. 

To engage in such research work will entail some out-of- 
pocket expense and a small liaison group will be appointed from 
the specifications committee to approach the Coordinating Re- 
search Council to determine the extent to which they would co- 
operate in a proposed project of this kind. 

Studies of the effect of residual alloys on carbon firebox and 
boiler steels representing 28 fireboxes and 19 boiler steels re- 
ferred to in the 1949 report were completed and attached to the 
report as information. 

The committee consists of W. F. Collins (chairman), engineer 
of tests, New York Central System; P. H. Smith (vice-chairman), 
engineer of tests, Chicago, Burlington & Quincy; H. G. Burn- 
ham, engineer of tests, Northern Pacific; M. A. Pinney, engineer 
of tests, Pennsylvania; R. W. Seniff, engineer of tests, Baltimore 
& Ohio; E. B. Fields, engineer of tests, Atchison, Topeka & Santa 
Fe; R. McBrian, engineer standards and research, Denver & Rio 
Grande Western; L. S. Crane, engineer of tests, Southern, and 
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С. E. Baumgardner, assistant research engineer, Norfolk & 


Western. 
The report was accepted and referred to letter ballot. 


Safety Appliances 


In co-operation with the Committee on Brakes and Brake 
Equipment the committee followed the service performance of 
the ABLC brake equipment installed on 398 lightweight hopper 
cars of the Illinois Central. Early investigation developed that 
the ABLC brake was not functioning as designed and intended. 
Certain changes in design have been made by the manufacturers 
and improved devices installed. Representatives of the air-brake 
manufacturers made a joint inspection of 40 cars equipped with 
modified ABLC brakes and furnished a report covering this in- 
spection which is being studied by the interested committees. 
When development work has been completed and the operation 
of the brake has received full approval, proper specifications and 
suitable operating rules will be submitted to the member roads 
for letter ballot approval. 

The Sixteenth Edition (1950) of United States Safety Appli- 
ances has just been published, with the approval of the I.QC. 
The principal change in the revised edition is the addition of 
a new note to page 105 to cover the last two orders issued by 
the I.C.C. on the application of AB brakes to cars used in inter- 
change service. 

A revised issue of Maintenance of Air Brake and Air Signal 
Equipment on Locomotives and Cars (last revised in 1941) will 
be published. Everything is ready with the exception of one 
rule on which negotiations are being conducted with the І.СС. 

Applications for approval of three new designs of metal run- 
ning boards have been revised, but to date all of the requirements 
have not been met by any of the applicants. The committee ap- 
proved a proposed revision by the Committee on Car Construction 
of the test requirements on metal running boards to clarify the 
present static test and to incorporate provisions for a torsion test. 
It was recommended as a letter ballot proposition that the last 
paragraph of Section 3-Manufacture, contained in Specifications 
for Running Boards Other Than Wood, for Box Cars, Other 
Roofed Cars, and Tank Cars, Manual page C-25B, be so modified. 

Members of the committee are R. G. Henley (chairmam), 
general superintendent motive power, N. & W.; H. T. Cover, 
chief motive power, Penn.; G. W. Bohannon, chief mechanical 
officer, C. & N. W.; F. K. Mitchell, manager of equipment, N. Y. C. 
System; J. M. Nicholson, director, department of research, A. T. & 
S. F.; A. K. Galloway, general superintendent motive power and 
equipment, B. & O. 

The report was accepted. 


Loading Rules 


Soon after the start of World War II shippers, in general, and 
particularly the basic industries, became extremely conscious of 
the importance of following the published loading rules for com- 
modities loaded on open-top cars, in order to insure prompt and 
safe delivery of their shipments. However, objections were raised 
to the large size of the rule book; they pointed out that it con- 
tained loading methods for commodities in which individual 
shippers in many cases had no interest. 

Claims had been made by various groups of shippers that the 
loading rules would receive much wider distribution among the 
shippers if they were published in pamphlet form. At the time 
separate pamphlets were being published for War Department 
vehicles, ordnance materiel, machinery, and other items. These 
pamphlets were widely distributed and met with instant favor. 

One group of shippers started to publish in a pamphlet of their 
own only such rules as were applicable to their industry, which 
met with great favor. 

The Association has now come to the point where similar de- 
mands have been filed. In order to satisfy the various groups 
of shippers and at the same time assure a wider distribution, all 
future loading rules will be issued in pamphlet form. 
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The first of the new pamphlets containing a complete set of 
rules for the loading. of Grading and Road Making Machinery 
was issued in February of this year. The second of the series, 
covering Steel Products (excluding pipe) is nearing completion 
and will be issued sometime in July of this year. Additional 
pamphlets covering the following commodities will be issued as 
soon as possible: wrought iron and steel pipe; forest products; 
machinery; miscellaneous commodities; farm equipment ma- 
chinery. 

The report on revisions of the rules is in two parts. Section А 
contains all completed items scheduled for inclusion in the rules, 
and Section B, the subjects still under consideration. 


Section A 

General rules:—Changes in Rules 10, 15 and 19-A. 

Lumber, poles, logs, etc.:—Nine specifications revised, includ- 
ing one drawing. 

Flat rolled steel:—Two specifications revised. 

Coil sheet steel:—T wo specifications revised. 

Wrought-iron and steel pipe, boilers and tanks:—Twelve speci- 
fications, including three drawings revised. Four new specifica- 
tions and drawings developed. Two drawings deleted. 

Mounted car wheels:—One revised specification and drawing. 

Crawlers, tractors and road rollers:—Seven revised specifica- 
tions, including four revised drawings; two new specifications 
and drawings, and two drawings deleted. 

The reasons for the changes were predominantly to satisfy 
shippers; 26 changes were made at the request of shippers, eight 
to clarify the intent of the rules, and four to increase safety. 


Section B 

Approximately 26 subjects are still under consideration, some 
of which will require only revisions in the present specifications 
and figures, while others will require the formulation of new 
specifications and figures. 


1 on Forest Products .......... Poles 

11 on Steel Products ........... Girders; Sheets; Raile; Pipes; 
Tanks 

2 on Machinery .............. Revision of Machinery Supple- 
ment; Power Units 

5 on Farm Machinery ......... Gas Type Engines; Threshers; 
Combines; Hay Balers; Trac- 
tors 


4 on Stone and Clay Products .Stone; Marble; Pouring Chan- 
nels; Sewer Pipe 

1 on Automotive Products. .... Trailers 

2 on Electrical Equipment .... Transformers; Carbon Electrodes 


The preparation of specifications and drawings to be included 
in the pamphlets for Forest Products; Steel; Pipe and Farm 
Equipment Machinery is under way. 

The revision of the Machinery Supplement is being held in 
abeyance pending a joint conference with the Operating-Trans- 
portation Division to co-ordinate certain details pertaining both 
to open and closed car loading and will be issued in the near 
future. 

The other open subjects will be included in the published 
rules upon completion. 

The members of the committee are М..В. Moir (chairman), 
chief car inspector, Репп.; Н. H. Golden (vice-chairman), super- 
visor A.A.R. Interchange & Accounting, L. & N.; T. W. Carr, 
assistant to superintendent of equipment, P. &.L. E.; A. H. Keys, 
superintendent car department, B. & O.; H. S. Keppelman, super- 
intendent car department, Reading; F. A. Shoulty, assistant super- 
intendent car department, C.M. St.P. & P.; H. J. Oliver, assistant 
superintendent motive power, D.T. & I.; С. R. Andersen, superin- 
tendent car department, C. & N.W.; L. T. Donovan, assistant to 
executive vice-chairman, Mechanical Division, A.A.R.; H. L. Hew- 
ing, superintendent interchange, Chicago Car Interchange Bureau; 
М. A. Williams, assistant engineer freight-car design, U.P.; L. F. 
Delventhal, Jr., transportation inspector, West. Pac. 


Discussion 

Plowman, vice-president, traffic, United States Steel Corpora- 
tion, in a prepared discussion, commented on the tremendous 
progress which had been made in the last two years toward greater 
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safety and more effectively competitive loading methods. Work- 
ing together, the Loading Rules Committee and the shippers are 
coming to a better understanding of mutual problems. Over half 
of the drawings and specifications of the Loading Rules, he said, 
deal with steel and steel pipe, which makes co-operation a matter 
of importance to both industries. The steel industry, he said, likes 
the new form of the rules in pamphlets, each containing the rules 
affecting the loading of products of a single industry. 

He commented on the trend toward the development of methods 
of loading which produce a floating load. ,Such loads, he said, 
are practical and effective, while rigid loads are being made ob- 
solete by present freight-train speeds. He referred to the cushion 
underframe of the type included in the General American-Evans 
car, which is to be further tested by the Mechanical Division, as 
being worthy of study as a possible answer to this problem. 
Trucks, he reminded his audience, now provide a floating load 
on the highway, and require much less dunnage. 

In closing the discussion, Chairman Moir said changes in the 
rules during the coming year would look toward reducing the 
expense to the shipper. 

The report was accepted. 


Special Committee 
On Lumber Loading 


No joint meetings have been held with the shippers during 
the past year, it being possible to dispose of all matters by cor- 
respondence or through the Special subcommittees consisting of 
railroad men located in lumber loading districts. 

А meeting of the committee was held in January of this year 
at which time certain Fig. 6 revisions were approved, as follows: 

l. Where the top half or third of the pile is tied into two or 
three side by side packages, individually tied with ties as speci- 
fied under Item G, and completely fills all space between Items 
B, additional Items G, tying the two or three side by side top 
packages into one unit, are not required. 

2. Lumber used on top of load to protect it from the elements 
must be secured in a complete unit so as to prevent it from be- 
coming disarranged or dislodged. It must be secured by Items С, 
when they are used, or by two similar ties encircling all lumber 
above the top separators when Items G are not used. 


With the development of packaged loading of lumber on open 
top cars, there is a demand for a rule that will permit loading 
in the most economical manner and at the same time provide 
adequate protection while shipments are enroute. Some of the 
carriers have been accepting shipments of packaged lumber оп 
open top cars which did not comply with all of the requirement: 
of Figs. 6, 6-A or 6-B of the A. A. R. Loading Rules. As a result. 
a considerable amount of difficulty has been experienced in the 
handling because of shifting which occurred due to the improper 
or inadequate securement. 

Experimental shipments of packaged lumber have been moving 
from points in the South to various destinations throughout the 
country in good condition. Recently, the movement of test ship- 
ments of lumber in side by side packages has been authorized 
under Test No. 344 to shippers in the Pacific Northwest. These 
loadings are being supervised by members of an “Оп the Ground" 
subcommittee. There are no objections on the part of the Com- 
mittee to the shipping of packaged lumber under new method: 
of loading on an experimental basis. We will welcome any oppor- 
tunity to conduct or authorize further tests of packaged lumber 
loaded on open top cars. The carriers can greatly assist the 
committee in this respect. 

Due to the saving in time incurred with shipments prepared 
for mechanical loading and unloading, the trend among receiver: 
is for packaged loading. There are no objections, of course, t» 
the practice of tying lumber into bundles provided the method 
of loading otherwise meets all of the requirements as set forth 
in the Open Төр Loading Rules. It is agreed that where facilities 
for loading and unloading are available, packaged loading greatly 
facilitates the operation. It is with this thought in mind that your 
Committee is proceeding with experiments of variously tied ship- 
ments, to determine which methods are most satisfactory. It is 
hoped that specifications and drawings for one or two methods of 
loading packaged lumber can be incorporated in the rules in 
the near future. 

The report was signed by F. A. Shoulty (chairman), assistant 
superintendent car department, C. M., St. P. & P.; N. A. Wil- 
liams, assistant engineer, freight car design, U. P.; G. R. Ander- 
son, superintendent car department, C. & N. W.; G. J. Lehnerer, 
superintendent car department, I. C.; L. E. Day, district master 
car repairer, S. P.; F. G. Moody, superintendent car department, 
N. P.; L. T. Donovan, assistant to executive vice-chairman, Me 
chanical Division, A. A. R. 

The report was accepted. 


The new Diesel inspection and repair track of the Union Railroad at Hall, Pa.—Major repairs 
of the company's Diesel locomotives are handled at a heavy repair shop located at the same point 
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Coordinated Mechanical 
Programs 


Meetings of the five mechanical associations and the A.A.R. Electrical 
Sections will be held at Hotel Sherman, Chicago. September 18 to 20 


T HIS year the meetings of the Coordinated Mechanical 
Associations—Air Brake, Master Boiler Makers’, Car De- 
partment Officers’, Fuel and Traveling Engineers, Loco- 
motive Maintenance Officers—as well as the sessions of 
the Electrical Sections, A. A. R. Mechanical and Engi- 
neering Divisions, will be held at the Hotel Sherman, 
Chicago, for three days beginning Monday, September 18, 
through Wednesday, September 20. The programs of the 
five mechanical associations appear on this and the fol- 
lowing two pages, and the program of the electrical 
groups appears on page 448. There will be an exhibit of 
electrical products by the Railway Electric Supply Manu- 
facturer’s Association. The individual associations will 
forego regular sessions Tuesday afternoon, September 19, 
so that their members might visit this exhibit. 


The officers elected by the coordinating committee of 
the Coordinated Mechanical Associations, which is made 
up of the presidents and secretaries of the railway associ- 
ations and the exhibiting organization, to serve through 
this year were: Chairman, A. K. Galloway, general 
superintendent motive power and equipment, B. & O.; 
vice-chairman, J. P. Morris, general manager, mechanical 
department, A.T. & S.F.; vice-chairman, George Bohan- 
non, chief mechanical officer, C. & N.W.; secretary, C. F. 
Weil, American Brake Shoe Co. B. S. Johnson of W. H. 
Miner, Inc., is president of the Allied Railway Supply 
Association. C. С. Callow of the Waukesha Motor Com- 
pany is president of the Railway Electric Supply Manu- 
facturers’ Association which has charge of this year's 


exhibit. 


Locomotive Maintenance Officers' 
Association 


Monpay, SEPTEMBER 18 
10 4. M. 


Address by President G. E. Bennett, superintendent motive 
power, Chicago & Eastern Illinois 

Address—Recommended Tonnage Ratings and Their Relation 
to Diesel Maintenance, J. Z. Heskett, special engineer, Baltimore 
& Ohio 

2 P. M. 

Report of Committee on Diesels—General, T. T. Blickle (gen- 
eral chairman), mechanical assistant, Atchison, Topeka & Santa Fe 

Report of Committee on Diesels—Mechanical; L. L. Luthey 
(Chairman), Supervisor, Diesel engines, Atchison, Topeka & 
Santa Fe supervisor of Diesel Engines, Atchison, Topeka & Santa 
Fe. Topics: 

(a) Program vs. Term Maintenance—Diesel Locomotives— 
Cost Accounting 

(b) Air and Oil-Filter Maintenance 

(c) Steam Generator Maintenance 


TUESDAY, SEPTEMBER 19 
9 A. M. 

Report of Committee on Personnel Training, L. J. Brasher 
(chairman), assistant master mechanic, Belt Railway of Chicago. 
Topic: Technical Training of Diesel Supervisors 

Report of Committee on Shop Tools, C. N. Rector (chairman), 
production engineer, Chicago & North Western 

(a) Tools and Methods for Diesel and Steam Locomotive 

(b) Wheel and Tire Turning 

(c) Carbide Tools 


WEDNESDAY, SEPTEMBER 20 
9 А. M. 
Report of Committee on Terminal Facilities—General, J. T. 
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Daley (general chairman), superintendent motive power, Alton 
& Southern 

Report of Committee on Terminal Facilities—Diesel, Н. Е. 
Niksch (chairman), master mechanic, Elgiri, Joliet & Eastern 
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(a) Facilities for Diesel Locomotives at Outlying Points 

(b) Types of Ventilation in Diesel Shops 

Address by E. Н. Davidson, director, Bureau Locomotive In- 
spection, 1.С.С. 

Report of Committee on Terminal Facilities—Steam, C. Е. 
Pond (chairman), assistant to superintendent motive power, 
Norfolk & Western. Topic: Improving Steam Locomotive Per- 
formance Through Laboratory Standing and Road Tests 

Report of Committee on Shop Practices—Diesel and Steam, 
ts B. Rykoskey (chairman), supervisor of shops, Baltimore & 

io 
(a) Roller bearing maintenance 
(b) Cleaning and painting Diesel Locomotives 
(c) Diesel parts repair 


2 p.m. 
Joint Session with Electrical Section, 
Mechanical Division, А 
Report of Committee on Automotive and Electric DON 
Stock, Electrical Section—L. S. Billau (chairman), electri 
engineer, Baltimore & Ohio 
iesel-Electric report—W. P. Miller, superintendent of Diesel 
and motor-car equipment, Chicago & North Western 
(a) Traction-Motor Armature Bearings 
(b) Main Generator and Traction-Motor Flash-Over and 
Prevention 
(c) Grease vs. Oil Lubrication in Anti-Friction Bearings 
(d) Dust Proofing Electrical Control Equipment 


Air Brake Association 


Monpay, SEPTEMBER 18 


10 a.m. 
President’s address 


Approved Maintenance Committee, F. W. Dell (chairman), 
Grand Trunk Western 
2 p.m. 
Broken Pipes—Diesel Locomotive Air Brake Equipment, 


Central Air Brake Club, R. W. Daniel (chairman), supervisor 
air brakes, Chicago, Indianapolis & Louisville 
Radiation—Diesel Locomotives, Manhattan Air Brake Club 


TUESDAY, SEPTEMBER 19 
9 am. 
Brake Pipe Leakage—W. B. Weightman (chairman), general 
air brake inspector, Pennsylvania 
Charging Long Freight Trains and Facilities Therefore, R. J. 
Densberry (chairman), Chesapeake & Ohio 
ABLC-Brake Equipment, G. L. Cotter, 
Brake Company 


Westinghouse Air 


WEDNESDAY, SEPTEMBER 20 
9 am. 

Maintenance—Budd Disc Brakes, H. I. Tramblie (chairman), 
air brake engineer, Chicago, Burlington & Quincy 

Good Brake System Maintenance Improves Freight Trais 
Handling, Pittsburgh Air Brake Club 

Characteristics of Air Flow in Automatic Train Braking. 
W. F. Klein, New York Air Brake Co. 


2 p.m. 
Troubles and Remedies—24-RL Brake Equipment, St. Louis 
Brake Club 


Business Session 


Railway Fuel and Traveling Engineers? 
Association 


Monpay, SEPTEMBER 18 
10 a.m. 


Address by D. S. Ellis, president, Lima-Hamilton Corporation 

Gas-Turbine Electric Locomotive, by R. A. Williamson, manager 
railroad rolling stock division, Locomotive and Car Equipment 
Department, General Electric Company 

Operation of Electro-Motive Diesel Locomotives, by W. H. 
Fortney, chief road foreman of engines, Cleveland, Cincinnati, 
Chicago & St. Louis 
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Rating and Starting Tonnage of Diesel Locomotives, J. Z 
Heskett, special engineer, Baltimore & Ohio 


2:30 p.m. 
On-the-Road Trouble Shooting, wtih slides, by D. Martin, 
Electro-Motive Division, General Motors Corporation. To be 
followed by a question period. 


TUESDAY, SEPTEMBER 19 
9 a.m. 

Address by J. Hyslop, Hanna Coal Company 

Progress on the Use of Prepared Coal and Handling Coal ш 
Freezing Weather, by E. Benton, Ohio Coal Association 

Oil for Steam Locomotives, by G. E. Anderson, general fuel 
supervisor, Great Northern 

Education of Steam Engine Crews, by A. H. Glass, chief power 
and fuel supervisor, Chesapeake & Ohio 

Effectiveness of Co-ordination of Railroad and Smoke In- 
spectors in Control of Railroad Smoke, by H. C. Ballman, smoke 
regulation engineer, Columbus, Ohio 


WEDNESDAY, SEPTEMBER 20 
9 am. 


Passenger-Train Handling, by F. T. McClure, supervisor air 
brakes, Atchison, Topeka & Santa Fe 
Freight-Train Handling and Dynamic Braking, by R. H. Francis, 
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general road foreman of equipment, St. Louis-San Francisco 

Operation and Trouble Shooting (Alco-G.E.), with slides, by 
S. E. Lodge, American Locomotive Company. To be followed by 
a question period 

Operation of Yard Diesels, by M. G. Stewart, Washington 
Terminal Company 

Election of officers 


2 p.m. 
Alco-G.E. Electrical Equipment, by H. R. Hill, General Electric 
Company. To be followed by a question period 
Abuse of the Diesel Locomotive, by R. H. Francis, general 
road foreman equipment, St. Louis-San Francisco 
Operation of Vapor Steam Generator, with slides, by G. C. 
Scott, service manager, Vapor Heating Corporation 


Car Department Officers’ Association 


Monpay, SEPTEMBER 19 
10 am. 
Address by President G. H. Wells, assistant to superintendent, 
car department, Northern Pacific 
Address by W. W. Judson, vice-president (operating), Northern 
Pacific 
Report of Committee on Air-Conditioning Equipment—Opera- 
tion and Maintenance, C. S. Albright (chairman), supervisor 
electrical equipment, New York Central 
2 p.m. 
Report of Committee on Wheel-Shop Practices, R. L. Frame 
(chairman), wheel-shop foreman, New York Central 
Report on Car Lubrication, G. R. Andersen (chairman), 
superintendent car department, Chicago & North Western 


TUESDAY, SEPTEMBER 20 
9 am. 

Report of Committee on Interchange and Billing for Car Re- 
pairs, R. W. Hollon (chairman), mechanical inspector, Chicago, 
urlington & Quincy 

Address by D. P. Loomis, chairman, Association of Western 
Railways 

Report of Committee on A.A.R. Loading rules, J. Krupka 
(chairman), general car foreman, Chicago, Burlington & Quincy 


WEDNESDAY, SEPTEMBER 21 


9 am. 


Report of Committee on Responsibilities of Car Department 
Supervision—Qualifications and Selection of Car Department 


Supervision, R. E. Baker (chairman), assistant general manager 
(mechanical), Boston & Maine 

Report of Committee on Modern Methods of Painting, R. 
Middleton, painter foreman, New York, Chicago & St. Louis 


2 p.m. 
Report of Committee on Analysis of Train Yard Operations to 
Improve Performance—Education of Car Inspectors, C. J. Flana- 


gan (chairman), general car inspector, New York Central System 
Miscellaneous Reports 
Election of officers 


Master Boiler Makers? Association 


Monpay, SEPTEMBER 18 
9:30 a.m. 

Message, President E. H. Gilley, general boiler foreman, Grand 
Trunk Western 

Address by W. C. Bowra, general superintendent motive power 
and car equipment, Grand Trunk Western 

Report of the Committee on Law, C. L. Combes (chairman), 
associate editor, Railway Mechanical and Electrical Engineer 

Report—Topic No. 5: Advantages of Steam Space Spray 
Boiler Checks, or Top Checks vs. Side Boiler checks, F. E. Godwin 
(chairman), mechanical inspector, Canadian National 


2 p.m. 

Report of the Executive Board 

Address, A. F. Stiglmeier, Secretary-Treasurer, general super- 
visor boilers and welding, New York Central System 

Message, C. E. Bell, superintendent of safety, Reading 

Report—Topic No. 2: Proper Brick Setting in Locomotive 
Fireboxes for Oil. and Coal-Burning Locomotives, Н. К. Bar- 
clay (chairman), general boiler inspector, Northern Pacific 

Report on Steam Heat in Passenger Cars, by K. D. Relyea, 
test department, New York Central System 


TUESDAY, SEPTEMBER 19 
9:15 a.m. 

Address by Edward H. Davidson, director, Bureau of Locomotive 

Inspection, Interstate Commerce Commission 
ection of officers 

Report—Topic No. 1: Treating of Feedwater for Locomotive 
Steam-Hot Boilers, T. W. Hislop (chairman), water-service engi- 
neer, New York Central System 


AUGUST, 1950 


WEDNESDAY, SEPTEMBER 20 
9 a.m. 

Report—Topic No. 3: Advantages of Special Coating Boilers 
and Tenders: Flues and Tubes, E. H. Heidel (chairman), general 
boiler inspector, Chicago, Milwaukee, St. Paul & Pacific 

Report—Topic No. 4: Conditioning of Boiler and Firebox 
Sheets after Classified Repairs; Preparing Locomotive for Storage 
and Removal from Storage, R. W. Barrett (chairman), chief 
boiler inspector, Canadian National 


2 p.m. 
Report—Topic No. 6: Procedure for Welding Staybolts, Floyd 
R. Seeley (chairman), general boiler inspector, Union Pacific 
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ELECTRICAL SECTION 


Two Electrical Sections Join Forces 


To more effectively coordinate the railroads’ rapidly increasing use 
of electrical equipment, Electrical Sections of the Engineering and 
Mechanical Divisions, A.A.R., will meet as one body and will also hold 
a joint session with the Locomotive Maintenance Officers! Association 


Railway Electric Supply Manufacturers Association 
will hold exhibits at the Hotel Sherman, Chicago 


Joint Sessions Electrical Sections 
Engineering and Mechanical Divisions 
Association of American Railroads 


September 18-20 


Monpay, SEPTEMBER 18 


10:00 a.m.—Joint meeting of the Coordinated Associations, Grand 
Ballroom, Mezzanine Floor, Hotel Sherman. 
Address—Speaker and subject to be announced. 


10:30 a.m.—Joint Meeting of the Electrical Sections, Engineer- 
ing and Mechanical Divisions. 

Address by S. R. Negley, (chairman, Electrical Sec- 
tion, Engineering Division), electrical engineer, 
Reading. 

Address by W. S. H. Hamilton, (chairman, Electrical 
Section, Mechanical Division), electrical engineer, 
New York Central. 

Unfinished business, Electrical Section, Mechanical 
Division. 

New business, Electrical Section, Mechanical Division. 

Election of officers, Electrical Section, Mechanical 
Division. 

Report of Joint Committee on Wire, Cable and Insu- 
lating Materials. 

Report of Joint Committee on Power Supply. 


2:00 :.m.—The Committees which will present reports are as 

follows: 

2—Electrolysis—Engineering Division. 

3—Overhead Transmission Line and Catenary Con- 
struction—Engineering Division. 

9—Track and Third Rail Bonds—Engineering Di- 
vision. 

10—lllumination—Engineering Division. 
Application of Radio and Communicating Sys- 


tem to Rolling Stock—Mechanical Division. 
Motors and Controls. 
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Adjournment— Visit to Exhibit of the Railway Electric 
Supply Manufacturers Association. 


TUESDAY, SEPTEMBER 19 


9:00 a.m.—Unfinished business, Electrical Section, Engineering 

Division. 

New business, Electrical Section, Engineering Divi- 
sion. 

Report of Committee 11—Electric Heating—Engi- 
neering Division. 

Report of Joint Committee on Welding and Cutting. 

Report of Committee on Car Electrical Equipment— 
Mechanical Division. 


Afternoon— Visit to Exhibit of the Railway Electric Supply Manv- 
facturers Association. 


WEDNESDAY, SEPTEMBER 20 


9:00 a.m.—Report of Committee on Car Air Conditioning Equip- 
|. ment—Mechanical Division. 


2:00 p.m.—Joint Session with Locomotive Maintenance Officers’ 
Association. 
Report of Committee on Automotive and Electric 
Rolling Stock—Mechanical Division. 
Diesel-Electric Report— 
Traction-Motor Armature Bearings. 
Main Generator and Traction-Motor Flash-Over 
and Prevention Grease vs. Oil Lubrication in 
Anti-Friction Bearings. 
Dust-Proofing Electrical Control Equipment. 
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Eliminating Loose 
Field Coil. Connections 


Fig. 1—Coil leads in 
various stages of 
preparation for braz- 
ing—At the right is 
a copper sleeve — 
Next is a piece of 
cable to which the 
lead has been applied 
—Third from the 
right is a lead after 
pressing in the die 
at the right—Fourth 
is a lead beveled to 
the right angle—At 
the left is a lead with 
a brush holder con- 
nection and the die 
for its application 


The Rock Island has developed a method of brazing stranded field 
coil leads which eliminates loose terminals and open field coils 


By C. F. Steinbrink 


Lass field coil connections have been the cause 
of many traction motor failures and as many dif- 
ferent methods of testing have been devised as there 
are railroad shops. Every shop has its own pet 
method of testing and none of them has proven 100 
per cent satisfactory. Realizing, several years ago, 
that some other method or material would have to 
be used to replace the solder used to apply the con- 
nector between, as well as on the field coil itself, we 
tried many different so-called high temperature 
solders, but the vibration caused these solders to 
loosen in the terminal lug, and they had to be dis- 
carded as unsatisfactory. 

These loose connections have been the cause of a 
large number of armature failures, and they are 
usually not detected until the field coil circuit has 
burned open. A check of armature failures will show 
that two or three armatures have failed in the same 
frame and, in all cases, with short mileage. In almost 
100 per cent of the cases, the cause will be a partially 
open field circuit. 

One manufacturer tried to correct this trouble by 

‚ using a copper bus for wiring around the motor 


Fig. 2—Leads in fixture and pro- 
tected with abestos, being brazed. * General Electrical Foreman, Chicago, Rock Island & Pacific. 
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Fig. 3—The leads are beveled with a hacksaw so 
they will project from the coil at the correct angle 


frame, but the copper soon crystallized, and broke 
after about two years' operation. On the next produc- 
tion of these motors, a flexible connection was ap- 
plied at the field coil terminal. This did not prove 
satisfactory as the flexible connector would break due 
to the fact that all the vibration was concentrated at 
one point. Later on this same manufacturer used two 
copper straps in parallel and still it was not satis- 
factory, as the breaking of one strap caused an 
armature winding failure. In all these different meth- 
ods, bolts were used to fasten the bus.to the field 
coil or fasten the ends of the bus together. This was 
not satisfactory, because, regardless of what was 
used to keep the bolts tight, whether spring lock 
washers, torque wrenches to set the bolts with just 
the right torque, special material bolts, etc., we still 


Fig. 4—Close-up of the beveling operation 
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continued to have loose connections and burned out 
armature windings. « 

We tried to get the traction motor manufacturers 
interested enough in these failures to work out some 
satisfactory means of correcting these numerous 
failures, or at least some way of detecting the cause 
of the failure before it actually caused an armature 
failure. But, although we did get many words and 
many instructions, we never did get any satisfactory 
test or any suggestions for correcting or eliminating 
these failures. The older the motor was, or the more 
miles it had accumulated, the more failures we had. 

We next tried to interest the solderless lug manu- 
facturers in making a large compression fitting that 
would eliminate the soldered lug or terminal, but 
as none of these manufacturers could see any volume 


Fig. 5—Finished set of coils with leads applied 


of business, we could not get them interested, as the 
cost of dies and punches would not make it prof- 
itable. 

After trying many ideas, and several years of test- 
ing, we have decided to equip all motors regardless 
of type or manufacturer, with a high-pressure, silver- 
soldered type terminal as extra precaution. 

Figure 1 shows the tools and necessary steps in 
making the terminal. А short section of round cop- 
per tubing is placed over the strands and pressed in 
the tool shown on the right behind the copper tubing. 
This tubing is pressed under 60 tons pressure, form- 
ing a square section as shown in the first short lead 
on the right. The secend short lead is shown cut 
on the required angle to make the terminal butt after 
it is assembled in the frame. The brush holder con- 
nection and tools required to press this terminal 
on the lead is shown on the left. This terminal is 
also applied under 60-ton pressure. After these 
terminals are formed, the ends are silver soldered, 
using an oxy-acetylene torch. The copper strands 
are so closely pressed together under this pressure 
that looking at the end of the strands, it looks like 
a solid piece of copper. When pressed tightly in 
this manner, the stranded lead can easily be silver- 
soldered without burning the copper. The brush 
holder connection has been built up with brass so it 
can be machined to take a 5-in. bolt, replacing the 
34-in. or l5-in. stud. The brush holder itself is also 
machined to take the larger boss. 

Figure 2 shows the fixture used to hold the leads 
at the correct angle on an interpole coil. Since all 
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the leads have to come off at a different angle, dif- 
ferent fixtures are required for the different coils, 
both exciting and interpole. With the leads laid on 
this fixture, they are silver soldered to the coil 
proper, using a torch as shown. Before soldering, 
pieces of untreated asbestos are saturated in water 
and applied around the lead so that the heat gen- 
erated by the torch will not burn the insulation off 
the lead. The insulation on the coil itself is previ- 
ously removed. 

Figure 3 shows the lead being beveled to the 
right angle in a power hack saw after application of 
the terminal but before being silver soldered. Figure 
4 is a close up of the same operation. 

Figure 5 shows a complete set of exciter and inter- 
pole coils completely retaped and ready for applica- 
tion to a motor frame. 

Figure 6 shows the induction heater tongs used to 
heat the ends of the terminal where they are butted 
together ready for silver soldering. To more clearly 
show the application of these tongs, they were ap- 


| 


Fig. 6—Induction heater tongs used to 
heat ends of terminal for silver soldering 


plied to the lead before the coils were applied iu 
the motor. 

After making the necessary tools and fixtures, it 
will cost approximately $75 to make and apply these 
silver solder connections provided, of course, the 
coils require re-insulating. This application has en- 
tirely eliminated all loose and open field coils and 
terminals, and has gone a long way towards eliminat- 
ing unknown reasons for a very large number of 
armature winding failures. 


Ampere-Hour Meter on 


Crane Truck 
By W. E. Abbott 


An Elwell-Parker Electric crane truck at the North 
Bergen enginehouse of the New York Central is 
equipped with a 15-cell Exide Ironclad battery. Be- 
fore the application of the ampere-hour meter, as 
shown in the picture, the battery was receiving too 
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little or too much charge which resulted in the truck 
battery being dead when needed or the battery being 
damaged by over-charge. 

The battery now in use was out for repairs about 
26 months ago, and previous to that, it was in serv- 
ice 9 years and 4 months. The ampere-hour meter 


Under protection of the ampere-hour meter, the bat- 
tery served the truck nine years and four months before 
overhaul and has been in service 26 months since then 


has been in use for the two periods and we believe 
that the long life of this battery is due to the use of 
the meter. 

The meter is connected in the power circuit be- 
tween the battery and the charging plug receptacle. 
It has a red hand which is set at 305 amp.-hr., to 
correspond to the capacity of the battery. As a charge 
is applied to the battery, the pointer of the meter ad- 
vances toward the red hand setting and as the truck 
is used and battery discharged, the meter pointer 
goes toward zero. 

At any time, the meter can be checked to deter- 
mine if the battery is in need of charge and when 
the red hand and pointer meet, the charge is com- 
pleted. From time to time the pointer may be turned 
back toward zero for extra charge if the gravity 
reading shows the battery is a little low. 

The meter makes it unnecessary to take gravity 
readings for battery protection except at the time of 
checking electrolyte level. 
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Commutator Soldering 


By High Frequency Heating 


The method enables an operator to do high quality work 


in a very short time on any type or size of armature 


Tue difficulty of efficiently heating commutator risers 
on the larger types of armatures used in traction motors 
and generators to a temperature necessary for soldering 
or removing old coil leads has always presented a seri- 
ous problem to manufacturers and service shops. The 
commutators on armatures of this class are large and 
massive; consequently, they require a considerable 
amount of heat to bring them up to soldering tempera- 
ture. 

In the majority of service shops the soldering opera- 
tion is usually accomplished by a combination of an 
internal gas-heated soldering iron and a gas torch. The 
flame of the gas torch is used to pre-heat a general area 
while the iron supplies the necessary localized heat for 
soldering the coil leads in the risers. Not only is this 
method slow, but the gas flame causes excessive oxida- 
tion of the commutator copper, while the thoroughness 
of the soldering job depends upon the skill and the 
patience of the worker. 

Coil leads may also be soldered in the riser slots by 
a method similar in principle to the so-called “heat dip 
solder method” applicable to small armatures. In this 
method, the commutator end of the armature is simply 


*Engineer, National Electric Coil Company, Columbus, Ohio. 
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By Loren Jones* 


lowered into molten solder until the commutator is al- 
most completely immersed. The molten solder is then 
allowed to heat the commutator until the riser or slots 
take solder, after which the armature is withdrawn. 

To apply this principle of soldering to large commu- 
tators, it is apparent that it would be undesirable to 
expose the whole commutator to molten solder; instead, 
provisions are made in the equipment to confine the 
molten solder to the commutator neck. This is done by 
supporting the armature vertically at the base of the 
commutator neck in a machine fitting ring or gasket. The 
commutator and shaft then project down into a well open 
at the bottom to air. The gasket insures a sealed joint 
between the base of the commutator neck and the well. 
The level of molten solder surrounding the well is then 
raised until the commutator neck is just immersed. The 
molten solder then must heat the risers until the riser 
slots take solder, after which the level of the molten 
solder is lowered and the armature removed. The level 


Hand soldering leads in 
the risers of a traction 
motor — А gas torch is 
used to preheat a gen- 
eral area, while an in- 
ternal gas soldering iron 
supplies the necessary 
localized heat to bring 
the individual risers up 
to soldering temperature 
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High frequency induction heating provides a way of quickly 
heating the risers to soldering temperature, for knocking out 
the coil leads remaining in the risers after the armature 
has been stripped of its old winding—After the leads are 
knocked out, a jet of air is used to clean the slots, which 
leaves a nicely tinned riser requiring no further attention 


of the molten solder is controlled by varying the dis- 
placement of a large sphere or cylinder in the molten 
solder. The temperature of the solder is maintained at 
approximately 700 deg. F. (371 deg. C.) by automatically 
controlled electric heating elements. While this method 
performs the actual soldering in some odd 4 to 6 min- 


Progressively soldering 
the coil leads in the ris- 
ers of a large traction 
motor armature by high 
frequency induction heat- 
ing—The risers are rap- 
idly and uniformly heated 
to soldering temperature 
as they pass through the 
work coil — Ordinary 
hard-wire solder is used 
to touch up the soldering 
of individual risers 
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utes, the armature must first be preheated from 8 to 10 
hours at 275 deg. F. (135 deg. C.). 

A search for an efficient, quick, dependable method 
of heating the commutator neck to soldering temperature 
led to the application of high frequency induction heat- 
ing, which has proven practical and economical. The 
simplicity of operation, coupled with the rapidity of 
uniformly heating the risers, results in advantages which 
are difficult to ignore. Soldering coil leads in the risers 
reduces the operation to practically a mechanical func- 
tion of the equipment, which insures uniformity and 
thoroughness. Equally impressive is the induction heat- 
ing of the risers for knocking out leads of armatures 
stripped of the old winding; not only is the operation 
amazingly quick, but by using a jet of air the remain- 
ing solder in the riser slot can be blown out, leaving 
conveniently a nicely tinned slot that requires no further 
attention. 

The principle of induction heating involves the trans- 
fer of energy from the work coil to the material by virtue 
of the electro-magnetic field associated with the heavy 
high frequency circulating current in the work coil. For 
the non-magnetic metals the phenomenon can be con- 
sidered as that of the transformer, the work coil being 


the primary while the material corresponds to a short- 


circuited secondary. The thermal power is generated by 
the I?R loss in the metal. 

Because it is necessary to use a rather high frequency 
current to secure an efficient concentrated energy trans- 
fer from the work coil to the material, the associating 
skin effect of high frequency current is present. This 
phenomenon causes the induced current to circulate near 
the surface of the metal risers which are encompassed 
by the work coil. This condition, however, is partially 
neutralized by the resistance of the outer surface of the 
material, which increases with temperature, causing the 
current plane to be forced into sub-surface layers. This 
characteristic, plus the high heat conductivity of copper, 
results in no surface overheating until the entire cross- 
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Locomotive Wheel-Slip 
And Wheel Lock Protection” 


A summary of the various methods which are available for effect- 
ing both partial and complete wheel slip detection and protection 


Tue reasons for having a complete wheel-slip detection 
system are: (1) To prevent excessive traction-motor and 
locomotive speeds; (2) To allow the operator to detect 
slip on trailing units which are out of normal hearing 
distance; (3) To obtain optimum locomotive perform- 
ance, i. e., tractive force, at all speeds; (4) To prevent 
derailment due to locked axles; (5) To prevent false 
forward transition, and (6) To prevent wheel slide during 
braking. 

It is commonly assumed that a locomotive driving wheel 
in motion, but not slipping, has a static friction lock with 
the rail and that when this friction lock is broken, the 
factor of adhesion drops very rapidly as slip increases. 
That this is not altogether an accurate picture can be seen 
from the curve of adhesion versus rate of slip, Fig. 1. 
If the curve of adhesion values is continued back to zero 
slip, a value of about 22 per cent is obtained. It is well 
known that in starting, values of 25 per cent with dry rail 
are normally obtained and values up to 40 per cent can 
be reached under special conditions. Why, then, must the 
high-speed rolling friction given by this curve be less? 
This is due to the fact that a rolling wheel always has 
a small amount of slip associated with it. 

Consider for a moment a wheel as shown in Fig. 2. 
As torque is applied about the center (О), the sections 
AB, BC and CD are under compression whereas sections 
DE, EF, and FG are under tension. A sketch of the area 
of contact, shown in Fig. 3, reveals that the front section 
of the area is under compression whereas the rear section 
is actually under tension. The fact that part of the wheel 
tread is under compression requires that the wheel make 
more revolutions per mile than would be indicated by 
simply considering the distance moved per revolution as 
the circumference of the wheel. This factor may be calcu- 
lated as follows: 

Coefficient x velocity of creep 
Forces at point of contact=—-+—____—_— 


Velocity of roli 


If a steel wheel is considered, a representative value of 
the coefficient equals: 


3,500 Diameter of wheel (in.) x Weight on axles (1Ь.) 


For the purpose of illustration, assume a 50-in. wheel 
and 50,000-lb. axle loading. If the rail and wheel were in 
a static lock, which we are attempting to show is not true, 
we would expect to develop 12,500 Ib. tractive force. The 


*Abetract of a paper presented at the Summer and Pacific General Meeting of 
rv Institute of Electrical Engineers held in Pasadena, Calif., June 
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coefficient now equals 5,530,000 and the velocity of creep 
equals .227 per cent. Thus, the locomotive in moving one 
mile actually causes its wheel to rotate 1.00227 miles. 

A second factor, indicating that the rolling condition 
is actually one of small slip, is the taper applied to the 
wheel tread. Curves or irregularities in the track cause 
the wheels to move laterally on the rails from one side to 
the other. If the flange on one wheel is against the rail. 
then the opposite wheel must be running on a circle of 
smaller diameter, hence one of the wheels must slip as the 
axle moves to center itself. Note that the degree of this 
inherent slip is dependent on speed and that at lower 
speeds higher factors of adhesion are more common. 

The tractive force characteristics of a Diesel-electric 
locomotive are shown in Fig. 4. This curve cannot be 
expected to match the change in the factor of adhesion 
shown in Fig. 1. If a wheel can be accelerated enough to 
move onto the sharply decreasing portion of the factor 
of adhesion curve, and no change in friction characteris- 
tics takes place, the wheel will accelerate until a new 
balance between the torque characteristics of the motor 
and the friction characteristics of the wheel takes place. 
This represents an idealized case and will occur only in 
unusual circumstances when track conditions and axle 
loadings remain constant. That this is possible, however, 
is shown by Fig. 5, taken from track tests or a gas-turbine 
electric locomotive in which the axle accelerated and then 


Adhesion Per Cent 


0 5 10 15 20 25 
Slip Velocity М.РН. 


Fig. 1—Adhesion versus slip velocity 
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stabilized itself at a speed approximately 13-m.p.h. greater 
than the running speed. À more common type of slip is 
for the wheel to vary widely in speed as the action of the 
truck equalizers alters axle loadings. 


Additional Factors Causing Slip 


At high speeds, there are several factors which, singly 
or in combination, can cause the weight on the driving 
axle to be reduced momentarily. These same factors are 
present on steam and electric locomotives, but because of 
the greater inertia involved, the slip does not have time 
enough to reach a value at which the factor of adhesion 
is seriously reduced. Among the factors which can cause 
a temporary reduction in the weight on a driving axle 
are: (1) unbalance in the driving wheel itself; (2) eccen- 
tricity of the driving wheel; (3) irregularities in the 
track, particularly switch frogs and crossings; (4) journal 
boxes cramped in their guides; (5) poor operation of the 
equalizers; (6) high gradient equalizer springs; (7) 
weight shift; and (8) any vertical oscillation caused by 
resonance in the spring system. It is very difficult to assess 
these factors quantitatively. For example, measured accel- 
erations of 5 g to 13 g have been obtained on the ends of 
axles moving through crossings at high speed. The dura- 
tion of these accelerations is short, however, and by them- 
selves they do not normally cause wheel slip. It is probable 
that a combination of the above factors is necessary to 
cause high-speed wheel slip. 

The other cause of high-speed wheel slip is momentary 
reduction of the factor of adhesion with constant axle 
loading. This may occur from changes in rail surface 
conditions caused by: (1) mist or dew; (2) mill scale 
occurring on newly laid rail, and (3) oil, fertilizer, insects, 
wet leaves and other foreign substances on the rail. 


Fig. 2—Driven wheel rolling on rail 


Low-Speed Slip 


Low-speed slip can be started by either of the basic 
methods outlined above; that is, by temporarily unloading 
an axle, or by decreasing the coefficient of adhesion. 
Dynamic factors such as wheel unbalance are insignificant. 

The general subject of low-speed wheel slip, particularl 
the causes of low adhesion, has been reported at length 
in other publications and will not be discussed here. 


Detection of Wheel Slip 


At present, there are available a number of schemes for 
detecting locomotive wheel slip. These are: (1) The detec- 
tion of electrical unbalance between traction motors; 
(2) The measurement of residual motor voltage; (3) The 
frequency-sensitive system; (4) Various acceleration 
schemes; (5) The axle-mounted commutator and brush 


system; (6) Individual axle generators; and (7) The . 


axle-mounted centrifugal switches. 
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Differential Voltage Detection 


The one in most common use employs a relay connected 
as shown in Fig. 8A. This relay measures the unbalance 
in current which exists between traction motors during 
slip conditions. If one motor should speed up, its current 
drops, thereby unbalancing the bridge circuit and actuat- 
ing the relay. 

This system has the advantage of low cost, and of the 
fact that, since it measures electrical quantities, it is easily 
connected in the cab. It detects wheel slip, and a locked 
axle only when power is on. It does not detect overspeed, 
nor does it furnish locked-axle protection when the motor 
is disconnected. 

Fig. 8B shows the same type relay connected so as to 
measure differential armature voltage. 

In both of these circuits the relay is subject to transient 
voltages due to current surges in the motors. These in turn 
are caused by changes in track surface causing relative 
movement between field and armature, commutation phe- 
nomena, etc. 

In order to care for transient voltages and normal 


Area of Contact 
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-—L——————— 
Direction of Roll 


Fig. 3—Area of contact between driven wheel and rail 


Compression 


electrical differences in motors, it is necessary to make 
these relays comparatively insensitive. In the hi h-speed 
connection with shunted motor fields, relatively large 
speed differentials are required to operate the relaf. The 
possibility of stabilized slips of 10 to 20 m.p.h. over loco- 
mtoive speed plus the high differential required in the 
high-speed region make this system only partially effec- 
tive. Moreover, it gives wheel-slip indication of varying 
sensitivity during acceleration and locked-axle protection 
only with power on. 


Tractive Force Thousand Pounds 
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Fig. 4—Speed-tractive force curve, 1,500- 
hp.  Diesel-electric freight locomotive 
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Residual Motor Voltage Measurement 


In conjunction with the system just described, there is 
a method of furnishing locked-armature protection by 
measuring residual motor voltage. A relay is connected 
across each traction motor armature. As long as residual 
voltage exists the relay is picked up. If, as in the case of 
a locked armature, no residual exists, this relay drops out. 

One type of G-E traction motor widely used on Diesel- 
electric locomotives has a maximum residual voltage of 
21.9 volts at 2280 r.p.m. At 5 per cent speed, the lowest 
residual voltage is .5 volt. Thus, the relay measuring the 
residual must be able to operate on 2.05 per cent of the 
maximum voltage applied across it. 

Actually, if power is taken off while moving, energy 
to pick up the relays comes partly from the inductive 
energy stored in the motor fields. If a locomotive should 
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Fig. 5—Oscillogram showing stable slip 


start with a locked axle, the protective relays could not 
be expected to pick up until a much higher speed was 
reached than that at which drop-out occurs. These relays 
provide locked-axle protection with power off. Occasional 
malfunctioning due to variations in residual voltage can 
be expected. 

It would be possible to add a third set of relays to check 
on motor overspeed. Still others might possibly be in- 
cluded to cover, rolling slip during braking (either air 
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Fig. 6—Oscillogram showing rapid rate of rise of wheel slip 


brakes or dynamic brakes). Such a system would offer 
complete protection by means of apparatus and connec- 
tions entirely within the cab. The number of components 
required for complete wheel-slip, wheel-slide, overspeed 
and locked-axle protection woul dbe great and would 
probably result in unreliable operation under certain 
conditions. 

An integrated system, independent of the traction motor 
power, is inherently more reliable for complete protection. 


Frequency Detection 


The Metropolitan Vickers Electrical Company, Ltd. 
has in operation one scheme in which an auxiliary pole- 
face winding is incorporated in the traction motor. The 
output frequency is then compared with frequency signals 
from the other traction motors. 

This approach could be made to give complete protec- 
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tion. The high premium put on winding space within the 
traction motor, however, makes it unlikel ythat this 
scheme will be widely adopted in this country. 


Acceleration Measurement 


Various acceleration measuring methods have been 
suggested. At least two such devices are in fairly common 
use on passenger cars to prevent slid flats during braking. 
Deceleration rates in this service are in the order of 
25 m.p.h.p.s. during wheel sliding. By contrast, rates of 
acceleration during locomotive wheel slip may range from 
3 m.p.h.p.s. to 20 m.p.h.p.s. as shown in Figs. 6 and 7. 
Accelerations in the lower ranges would cause unreliable 
operation of such devices. In addition, starting a train 
with a locked wheel would obviously give no indication 
of acceleration. It is apparent, therefore, that a measure- 
ment of velocity is necessary. 


Speed Differential Measurement 


One device which could be adapted to measuring loco- 
motive wheel slip consists of a fixed commutator and a 
rotating brush mounted on the journal box and driven by 
the axle. This device measures the difference in rotative 
speed between any two axles. It depends upon the improb- 
ability of any two axles slipping or sliding at the same 
rates. If the two axles being compared have their driving 
motors connected in series, this is very likely true. If two 
traction motors are connected in series across a fixed 
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Fig. 7—Oscillogram showing slow rate of rise of wheel slip 


voltage, a speed-up of one motor will cause it to develop 
more than half the supply voltage across its terminals. 
This will be accompanied by a reduction in voltage and 
torque (shown in Fig. 9) on the other motor. Although 
this voltage shift does not limit acceleration on the slip- 
ping axle, it does insure that under ordinary rail condi- 
tions the second axle will not slip. 

The cost of this system is high compared to the differ- 
ential relay protection commonly employed. It is also 
probable that there will be an appreciable maintenance 
problem on the commutator and brush rigging. 

Variations of this system would allow complete pro- 
tection. 


Locked-Axle Protection 


There has very recently come onto the market another 
system known as the King wheel slide indicator which 
gives protection only against locked axles. This consists 
of axle-mounted centrifugal switches. Аз the locomotive 
reaches a predetermined speed, one of the axle switches 
(designated as the master switch) closes and applies 
power to similar switches mounted on all the other axles. 
If each of the other axle switches has tripped, indicating 
that all axles are turning, a light relays this information 
to the engineer. This device furnishes only locked-axle 
protection and must be coordinated with one of the other 
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systems described in order to give complete wheel.slip 
protection. 


Individual Axle-Generator Protection Scheme 


The Alco-GE gas-turbine electric locomotive was built 
«o study the application of a gas turbine to locomotive 
service. One of the factors under observation was the 
wheel slip characteristics of the unusual axle arrangement. 
The system installed consisted of individual axle-mounted 
generators, of the same type as those used for controlling 
transition on Alco-GE locomotives, with a relay to detect 
the difference in voltage between each generator and the 
average for all eight generators. Specifications were that 
the system should operate on a speed differential of 5 
m.p.h. This was to allow for normal differences in wheel 
diameter. Since the generators are of the permanent- 


Fig. 8A—(left) Wheel 
slip protection circuit 
connected to measure 
unbalance in traction 


motor current—Fig. 8B 1 Field 


—(right) Connected to 
measure differential ar- 
mature voltage 


magnet type, the system is independent of any locomotive 
power supply. It is possible to protect against motor over- 
speed by measuring the absolute value of generator volt- 
age. This system answered the requirement of furnishing 
complete protection, but the cost of the axle generators 
makes its widespread use doubtful. 


Requirements for Complete Protection 


A study of the oscillograms of actual slips obtained on 
the Alco-GE gas-turbine electric locomotive and also 
Diesel-electric switchers and road locomotives allows a 
consideration of the deficiencies existing in the present 
methods of wheel-slip detection and makes it possible to 
draw up a tentative set of specifications for a complete 
wheel-slip protection system. The system should furnish 
four types of protection: (1) Wheel-slip protection during 
acceleration; (2) Wheel-slip protection during braking 


(air or dynamic); (3) Locked-wheel protection; and : 


(4) Overspeed protection. 

At low speeds, the protective devices should operate at 
speed differentials of about 5 m.p.h. At speeds of 40 m.p.h. 
or greater, the allowable slip should be increased to per- 
mit a slip equal to 10 to 15 per cent of locomotive speed. 
The reason rus this tapering of sensitivity at higher speeds 
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Fig. 9— Torque loss on series-connected motors 
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C) Armoture 


Location of Field Shunts 
(Others Omitted) 


is to allow self-recovery due to changes in rail condition. 
It has already been pointed out that starting of high-speed 
slip is usually a transient phenomenon. Therefore, if nor- 
mal rail conditions are restored, wheel slip will often stop 
without requiring corrective action, with its attendant 
loss in tractive force. In any case, if the rate of rise should 
exceed 10 m.p.h.p.s., corrective action would be taken 
regardless of the actual speeds involved. А study of the 
various oscillograms taken reveals no case of recoverable 
slip occurring at acceleration rates greater than this. 

Before locked-axle protection can function, the loco- 
motive must attain some finite speed sufficient to deter- 
mine that an axle is actually locked. A fair compromise 
for this figure seems to be 5 m.p.h. 

During dynamic braking, it is desirable to be able to 
load each wheel up to the maximum available factor of 


Motor Fields 
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adhesion. If the traction motors are properly connected, 
it is not possible to lock wheels during dynamic braking 
because at zero speed, the power output of the motor is 
zero. The fact that there is little likelihood of damaging 
the traction motor or the wheels during small values of 
slide in dynamic braking, coupled with the desire to get 
maximum braking force from the locomotive should allow 
higher values of permissible slide to be established. A 
vale may be tentatively set at 20 per cent of the locomo- 
tive speed or 10 m.p.h., whichever is higher. 

The overspeed feature of the system should be set at 
whatever value the manufacturer recommends for the 
motor with which the locomotive is equipped. 

The correction initiated by such a edap scheme 
should be automatic and should be limited to the unit 
affected. In any practical control scheme requiring action 
by the engineer, he can only correct slipping on any one 
unit by reducing the power on all. The resultant loss in 
tractive force is undesirable. In overspeed, the time lag 
occurring between the signal to the engineer and the 
actual reduction in power could be great enough to allow 
permanent damage to the motor, hence the requirement 
for automatic correction. A cab indication of slip is neces- 
sary to warn the engineer of repeated slips so that he can 
reduce power. Locked-axle protection definitely requires a 
cab indication. | 

Two approaches to this problem exist. One is to add 
more devices to the schemes already used to provide par- 
tial protection. The other is to develop one integrated 
system for the whole protective function. 

Modifications to existing systems have been made by 
several railroads, and these are now undergoing tests. 
The idea of a single protective system has been tried on à 
much smaller scale. Only further experience in actual 
service can prove the superiority of either of these two 
approaches. 
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Performance of 
Diesel Locomotive Generators 


À summary of what should be expected of a machine which must 


function both as variable-voltage generator and starting motor 


Part II 


Goon mechanical performance of Diesel-electric loco- 
motive generators is as necessary as good electrical 
performance. It is fundamental that these generators 
have rigid frame construction and solid mounting with 
respect to the engines that drive them. Present-day 
frames are made from steel plate rolled into cylindrical 
shape. It usually works out that the thickness and length 
of the cylindrical barrel required for magnetic reasons 
is enough to give the frame plenty of mechanical rigidity. 

The commonly accepted method of supporting the 
generator armature is to use a single ball or roller bear- 
ing at the outboard end, and to support the engine from 
the engine crankshaft flange. 

There are three common successful ways of mount- 
ing a single-bearing generator and of making the coupling 
between it and the engine;— 

(a) Generator and engine mounted on a common 
bedplate 

(b) Generator completely overhung from engine 

(c) Generator and engine assembled into a unit and 
this assembly supported at three points, one at each 
side of the generator and one at the far end of the 
engine. 

These three methods of mounting are shown in Fig. 6. 

In method (a), a flange at the engine end of the 
armature is bolted to the engine flywheel or crankshaft. 
Accurate alignment of generator and engine shafts is 
obtained horizontally by moving the generator on the 
bedplate, and vertically by the use of shims under the 
generator feet. When correct alignment has once been 
made, the generator feet are doweled in position. This 
is a very satisfactory method as it requires no mechanical 
connection between generator and engine frames and 
provides a simple well-known means of accurate shaft 
alignment. In some cases, a flexible coupling is used, but 
usually the mechanical connection between generator 
and engine shafts is solid. 

Method (b) allows omission of the bedplate since the 
generator frame is supported directly from the engine 
frame or an adapter that is mounted on the engine frame. 
This method has the advantage over method (a) that 
the heavy bedplate under both engine and generator 
is not required. It is also convenient to build the adapter 
between generator and engine so that streamlined ven- 
tilating air outlets are provided and arrangement made 
so that ducts may be attached for carrying the air outside 


*Transportation Design Engineer, Westinghouse Electric Corporation, East Pitts- 
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Fig. 6—The three common methods of mounting traction 
Diesel-electric engines and generators are: (top) on common 
bedplate; (center) generator supported from engine frame, 
and (bottom) engine and generator mounted as a single unit 
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the engine-generator compartment. The engine frame 
must be made heavy and strong enough to support the 
weight of the generator. Accurate shaft alignment is ob- 
tained by means of a spigot fit and the use of shims at 
the points where the generator frame is bolted to the 
engine frame. 

Method (c) is commonly used on the smaller equip- 
ments. The entire power plant is treated as a unit and 
usually is supported by a three point mounting. In this 
case, a “bell-housing” is used between the generator and 
engine. А torsionally rigid steel-disk coupling, flexible 
to slight angular misalignment, is ordinarily supplied. 
This makes allowance for the slight angular shaft mis- 
alignment due to machining tolerances required at the 
circular fits of the bell housing. The generator ventilat- 
ing air outlets are provided in this bell housing. 

Smooth running of the generator depends both on 
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Fig. 7—The traction generator can be used as a start- 
ing motor for the Diesel engine—Above curves show 
characteristics when a series field winding is built into 
the generator and starting power taken from the battery 


accurate shaft alignment and balance of the armature. 
Each armature is given a careful dynamic balance before 
assembly in its frame in order to insure this requirement. 

Good performance of the single generator bearing is 
not a difficult problem since either a ball or roller bear- 
ing is used in accordance with well established and tried 
principles developed for these types of bearings. The 
bearing is ordinarily grease lubricated and requires serv- 
ice attention only a few times a year. 

Brushholder and commutator behavior may be classed 
partly as mechanical performance. These parts, however, 
are designed and built with a background of experience 
not only on railway type generators but also that gained 
from years of operation of traction motors. These parts, 
therefore, give few mechanical troubles. 


Use of Generator as an Engine Starting Motor 


Experience has shown that the most reliable and sim- 
plest way of starting the engine is to use the main gen- 
erator as a low-voltage starting motor that receives its 
power from the locomotive battery. It is fortunate that 
the generator, designed primarily as a power unit at rela- 
tively higher voltage also can be made into a satisfactory 
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starting motor at the low voltages available from loco- 
motive batteries. 

Actually, the amount of power required to roll the 
engine over and turn it at firing speed is not large com- 
pared with the generator rating, but two important com- 
binations of speed and torque must be satisfied: 

(a) A torque sufficient to start the engine turning 
and get it over the first compression. This is ordinarily 
called breakaway torque. The speed at this torque is 
very low. 

(b) A firing torque and speed combination that is 
enough to insure that the engine will fire and continue 
to run under its own power. The generator may be used 
as either a series or shunt type motor for engine starting. 


Performance as a Series Starting Motor 


When the generator is used as a series starting motor, 
a mainfield series winding is built into the generator 
especially for this purpose. This winding is connected 
in series with the armature and commutating pole wind- 
ings. The resulting series motor is then connected di- 
rectly to the battery terminals by heavy cables and two 
starting contactors. High torque is supplied at standstill 
and as the engine starts to rotate and the torque required 
becomes less, speed automatically increases like any d.c. 
series motor. А balance is reached at some speed where 
the torque supplied by the motor equals the torque re- 
quired to spin the engine. This speed, of course, is de- 
pendent on the voltage that the battery supplies to the 
terminals of the generator acting as a motor. 

Figure 7 shows a convenient method of plotting these 
series motor characteristics as obtained from a factory 
test. Volts, torque, and r.p.m. are all plotted against 
amperes. The top curve is the volt-amp. output of the 
battery to be used. The drop through the cables and 
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Fig. 8—The traction generator can also be used as a 
shunt-connected motor for starting the Diesel engine 
—Generally the shunt field must be weakened ot 
some point during acceleration to reach firing speed 
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contactors is usually several per cent of the battery volt- 
age. This must not be neglected, so a second curve is 
drawn representing the voltage that reaches the ter- 
minals of the generator. This particular curve is for a 
medium-sized generator (1,000 hp., 950 r.p.m.), but will 
serve as an illustration for any size. This generator was 
used to start an engine that required a breakaway torque 
of 5,000 lb.-ft. and a firing speed of 100 r.p.m. at 1,700 
lb.-ft. torque. The point M is the maximum torque (6,600 
lb.-ft.) available at standstill. This occurs at the ampere 
value where the terminal voltage supplied is all used up 
by IR and brush drop. Point FT is the required firing 
torque and the curve shows that 680 amp. are required 
for that torque and that the speed (point FS) is 107 
r.p.m. In this case, therefore, both the required break- 
away torque and the desired firing speed at the speci- 
fied firing torque are satisfied. If this were not the case, 
it would be necessary to use a battery with greater volt- 
age. This would increase both the maximum torque 
(by allowing more maximum amperes) and the firing 
speed (by increasing the terminal voltage at the amperes 
required for the firing torque). 

With a curve such as that of Fig. 7 available for a 
certain battery, the performance with some other bat- 
tery is easily found. The new battery voltage and the 
resulting generator terminal voltage are plotted on the 
same curve sheet. The intersection of the new terminal 
voltage curve with the generator drop line will give the 
new maximum ampere and maximum torque point. Since 
the volts represented by the distance VT-VD is the 
counter e.m.f. when running at firing torque and speed, 
the increase of this distance with the new battery will 
represent proportionately the new firing speed. 

Use of the generator as a series motor for engine 
starting is without doubt the most convenient system, 
as it requires but one control operation and the series 
motor characteristic furnishes high torque at low speed 
for breakaway, and automatically changes to a lower 
torque at a higher speed. It has the one disadvantage that 
the special series feld winding has to be built into the 
generator, thus making it somewhat larger, heavier, and 
more costly. 


Performance as a Shunt Starting Motor 


When the generator is used as a shunt motor for engine 
starting, the main field winding, ordinarily separately 
excited by the exciter, is connected in parallel with the 
armature and across the terminals of the battery. This 
will supply enough torque for breakaway, but due to the 
flat speed characteristic of a shunt motor, it will not 
speed up enough for firing. This requires weakening of 
the shunt field by introducing resistance in series with 
it and this necessitates an additional control operation. 
The usual method is to open a contactor that shorts a 
resistance in series with the shunt field as soon as the 
speed is approximately as high as it will go with full 
field. Amperes drawn from the battery will increase 
enough to transfer the performance to the weakened field 
curve as shown in Fig. 8. The amperes will then de- 
crease and the speed will increase until the firing speed 
and torque requirement is reached. The critical operat- 
ing points in Fig. 8 are lettered the same as in Fig. 7. 
The portions of the speed and torque curves used in 
going from standstill to firing speed are shown in heavy 
lines. This performance was used to start an engine re- 
quiring 7,000 lb.-ft. breakaway torque and 2,000 lb.-ft. 

ring torque at 90 r.p.m. 

It is seen, therefore, as stated at the beginning of 

Part I of this article that the Diesel-electric locomotive 
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generator has a number of requirements that make it 
distinctive as a type of direct-current generator. Due to 
the wide variety of horsepowers and speeds of Diesel 
engines being manufactured for locomotive service, a 
correspondingly large number of generators must be 
available. The present trend toward engines of higher 
hp. and r.p.m. prevents permanently fixed standard de- 
signs. The fundamental features of performance as elec- 
tric power generators and as engine starting motors out- 
lined above, however, apply generally to Diesel-electric 
locomotive generators. 


Commutator Soldering 
By High Frequency Heating 


(Continued from page 453) 


section of the riser is heated, independent of the fact 
that the heat generated occurs predominantly at the sur- 
face of the metal. 

Probably the most striking feature of high frequency 
induction heating is its ability to transfer a concentr 
large amount of energy into a relatively small volume 
of metal. In effect, the work coil behaves as a lens, and 
focuses practically the entire output of the high fre- 
quency generator into the small number of risers en- 
compassed by the work coil. This results in ап energy 
transfer of an extremely high rate that is unparalleled by 
conventional means of heating and makes possible the 
technique of progressively heating a small section of 
the commutator neck as it passes through the work coil. 
to temperatures necessary for soldering with relatively 
high melting-point solders. 

This method allows the greatest versatility of the high 
frequency generator to be realized, because almost апу 
commutator neck, regardless of the physical size, can 
be heated. The mass of copper to be heated does not 
vary appreciably for the different types. Assuming opti- 
mum operation of the induction heater, the temperature 
of the riser is controlled principally by varying the speed 
of the riser passing through the work coil. 

The preliminary work for preparing the commutator 
risers for soldering involves the usual procedure of cut- 
ting off that portion of the leads extending through the 
risers, and taking a light facing cut in a lathe. Solder in 
the form of a paste is then applied to the top and face 
of the risers, and as the soldering operation proceeds, 
ordinary hard wire solder is used to touch up the solder- 
ing of individual risers. The solder paste consists of 
finely powdered solder, dispersed in a neutral resin flux 
which has a sticky putty-like consistency which inher- 


. ently makes it easy to apply to the riser. At the same 


time, it provides sufficient flux to insure protection from 
oxidation while soldering, a prerequisite for good solder- 
ing. 

The equipment set-up includes not only the high fre- 
quency generator unit and work coil, but also the neces 
sary facilities, which are sufficiently flexible in con- 
struction to accommodate the inevitable variety of arma- 
tures. Similarly, the design of the work coil is focused 
toward obtaining a universal coil which can be used 
for heating several different types of commutator necks 
regardless of the shape of each type and make. Rela- 
tively few sizes of work coils are needed to heat the 
risers of the majority of traction motor and generator 
armatures, 
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Mechanical Division 
Reports Progress 


At the annual June meeting of the A.A.R. Mechanical 
Division, as reported fully elsewhere in this issue, ample 
evidence was afforded of the completion of another 
year of honest endeavor and useful service by this 
body of men representing the mechanical departments of 
American railroads. 

It was pointed out that some of the committee assign- 
ments have been completed and definite recommendations 
made. In other cases further investigations and studies 
are being conducted. For example, the No. 18 brake 
beam, which became the new A.A.R. standard on March 
1 of this year, presented a number of problems and vari- 
ous questions and the Arbitration Committee suggested 
modifications of interchange rules to provide charges and 
credits, proper substitutions and various other details, 
as required. 


Trouble with excessive brake system air leakage in 
northern areas was strongly emphasized and this matter 
is being closely studied, not only by the brake committee 
but by qualified representatives of all railroads and the 
air brake manufacturers. Higher speeds and longer freight 
trains, as well as other changed operating conditions, 
necessitated discontinuing present condemning limits for 
worn flanges of cast-iron wheels of 80,000 bb. capacity 
and over since broken flanges have been reported where 
the flanges were worn excessively. The Committee’ on 
Wheels recommended reinstatement of former condemn- 
ing limits for cast-iron wheels of 80,000 lb. capacity. А 
special committee is studying the, matter of prevention 
of steel-wheel failures under Diesel locomotives, and 
passenger-train cars. 

Some railroads have been changing over to grease 
lubrication for journal roller bearings in passenger- 
train cars. The Committee on Lubrication of Cars and 
Locomotives has collaborated with various oil companies 
and journal roller bearing manufacturers in the devel- 
opment of an A.A.R. specification to cover greases which 
will best serve this purpose. The development work is 
expected to take some time, and consideration has been 
given to the preparation of an approved list of greases 
for general use in the interim. 

The Committee on Couplers and Draft Gears reported 
a busy year. Check tests of new draft gears manufactured 
in Canada have been completed and the check tests 
of certified draft gears after 5 and 12 years of service 
have also been finished. The Committee on Geared Hand 
Brakes offered a modified form of power test, which is 
less extensive than that formerly required, for letter 
ballot approval in its report and also amplified the 
present specifications for geared hand brakes. 
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EDITORIALS 


In its report this year, the Committee on Development 
of Hot-Box Alarm Devices included some interesting data 
covering test observations of various types of hot-box 
alarm devices which have been used on various roads. 
In connection with standardization of details in common 
use on railroads, it was pointed out that various manu- 
facturers of Diesel locomotives, for example, bring out 
their products with variations in design, which now 
present a difficult problem to railroads, thus showing 
the importance, in the early development of any new 
product or machine which gives indication of general 
railroad use, of standardization of components requiring 
replacement. 


Cheap Insurance 
Being Passed By 


One of the more certain signs of the times in motive 
power thinking is the rapidly changing attitude toward 
the size of drop tables being installed in new Diesel 
shops. For quite a number of years railroads bought drop 
tables for Diesel shops that were long enough and deep 
enough to handle steam locomotive drivers in emergency. 
Today the new tables are long enough in only about half 
the cases, and are seldom deep enough for steam work 
should the occasion arise. An interesting question is why. 

A drop table for a single pair of wheels has to be long 
enough to handle the wheels with the traction motor in 
place, requiring a bare minimum length of about five feet 
to allow a little clearance. Two more feet would make it 
long enough to handle steam drivers in emergency, and 
would add negligibly little to the overall cost. Another 
few feet added to the excavation depth would overcome 
the depth limitation, and again at small additional cost 
once the equipment is on the spot for the digging. 

There are two good reasons for going to drop tables 
that are at least bigger than the 514- and 6-ft. pits. One 
is that future developments in Diesel and gas turbine 
locomotives may trend toward rigid frame designs with 
larger drivers, such as the 57-in. drivers on the Pennsyl- 
vania GG-1 electric locomotives. Roads with today’s 
small tables would be faced with quite an expensive altera- 
tion should this occur. The small additional cost for 
bigger installations now would certainly seem to be 
bargain-rate-insurance. 

A more ominous reason can be found in the present 
international situation. In the event of war most roads 
would be faced with no alternative to handling the addi- 
tional traffic with steam power. Diesel locomotives are too 
expensive to buy in sufficient quantities to handle sub- 
stantial traffic increases that may or may not occur. Only 


‘the bare minimum to handle normal loads can be 
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afforded. Thus, prolonged traffic increases, as would result 
from a national emergency, would probably be handled 
with steam. 

It may be argued that with shops dismantled and road 
servicing facilities already torn down, there would be 
no chance of running steam. Аз far as coal docks and 
cinder pits are concerned, their need could be eliminated 
by converting to oil. Where this is not feasible, some 
facilities would, of course, have to be built, but there is no 
reason why new drop-pit facilities need be provided if 
foresight is exercised when Diesel drop pits are built. 


Maintenance Costs vs. 
Locomotive Performance 


The question of how long traction-motor armature coils 
should last in service was discussed in the June 1950 issue. 
It was pointed out that coil life varies greatly. Armatures 
may fail at 300,000 miles and they may have a life in 
excess of 1,500,000 miles. It may or may not be desirable 
to get very long coil life. If it can be obtained by better 


insulation, it is good. If it must be obtained by operating: 


locomotives below rated capacity, it may be too high 
a price to pay for the increase in life. 

To the operating man, it is most important that he 
does not have road failures. He would like to have 
advance notice of any such demise. If it were possible 
he would like to have a coil, which had about terminated 
its life span, say, as did the Roman gladiators, “We who 
are about to die, salute you.” 

Perhaps this idea is not as fanciful as it appears. Tests 
mage recently with silicone insulation show that when a 
сой picks up moisture easily, as indicated by a change in 
insulation resistance, the insulation has crazed and should 
not be depended upon for long continued service. A 
secondary effect of such crazing is that the cold resistance 
of the coils will increase because of the oxidation of the 
copper. 

The tests also showed that while silicone coils could 
withstand a hot-spot temperature of 220 deg. C for seven 
years, it could be expected that insulation life would be 
cut in half with each 12-deg. C. rise in temperature. 
Of course, other factors enter into the situation. Frequent 
thermal cycling will reduce life. Excess vibration due to 
worn or badly aligned gears or rough track will take its 
toll. Quality of workmanship in winding or rewinding 
will have its influence and the kind of insulation used 
will affect total life. 

In spite of these variables, it is beginning to appear 
that some measure of life versus cost of repairs can be 
taken. On one railroad, the number of motors coming in 
for general overhaul which must be rewound amounts 
to 30 per cent. On another road, it is 60 per cent. Is the 
road with the higher number of rewinds paying too much 
for maintenance or is it getting more than this amount 
back in the form of added revenue by getting increased 
performance out of its locomotives? Somewhere there 
is a balance between these factors and it would probably 
pay most operators to learn where it is. 
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It’s Almost Never 
As Bad as It Looks 


Just about a year ago the railroads were greatly concerned 
over the potential effects of the institution of the 40- 
hour week. During the meeting of the A.A.R. Mechanical 
Division at Chicago in June, 1949, a railroad officer 
made the statement that “It has been estimated that if we 
go along as we have in the past with present work methods 
[the italics are ours] it will require more than 200,000 ad- 
ditional employees and will cost the railroads close to 
510 million dollars a year—which will be the same result 
as though an increase of 2316 cents an hour had been 
granted to all non-operating employees." 

In commenting editorially on the statement made at 
that time it was suggested that the inauguration of the 40- 
hour week not only offered the railroads an opportunity 
to do a lot of things that should have been done before but 
it actually imposed upon them an obligation, if not the 
absolute necessity, of doing a great many things in the 
way of installing labor-saving facilities that they had been 
somewhat indifferent to prior to that time. Faced with 
the possibility of tremendous increases in costs at a 
time when they also faced the possibility of declining 
revenues due to business conditions and the intense com- 
petition of the post war period it didn't take too much 
consideration for them to decide that they must move 
rapidly to effect economies that would at least offset 
a substantial part of the expected increases in the соз 
of doing business. 

Much credit is due the roads for being practical-minded 
enough to realize that if major economies are to be ef- 
fected in the shortest possible time it is but logical to 
invest money in the place where the greatest savings can 
be expected. Therefore, the decision to replace obsolete 
motive power has resulted in a year in which the instal- 
lation of Diesel-electric locomotives accomplished imme- 
diate economies in operating expense and promises long- 
term savings in maintenance expense, too. 

Buying new locomotives to effect short-term reductions 
in repair costs is not exactly a new idea and can vers 
well be one that may come back to cause difficulties when 
the mileage that was bought with the new power ha: 
been run out unless the replacement of obsolete power 
by new power is part of a broad program to control 
motive power operating costs by the installation of 
collateral facilities that enable the new power to function 
with the greatest degree of efficiency. So, once more. we 
give the railroads credit for having made substantial 
expenditures for new shop and terminal facilities for 
Diesel power which, to quote some mechanical people. 
have fallen a long way short of what should have been 
done to assure that this new type of power can be main 
tained at a cost within reason. Incidentally, we'd like 
to add that the roads have spent almost nothing to 
modernize the facilities with which steam power is sers- 
iced and maintained in spite of the fact that there are 
still 26,921 steam locomotives in service in this countn. 

It is significant that the mechanical officer who made 
the statement referred to previously is one who has 
been unusually aggressive in fighting for modern methods. 
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modern facilities and modern ideas in the handling of 
personnel—one who has not been at all backward in 
presenting his ideas to the railroad industry at any and 
every opportunity. We do not know exactly what he may 
have had in mind in venturing the predictions that he did 
but they were made at a time when the fall meetings of 
the Co-ordinated Mechanical Associations were not too 
far away. Of the 3,000 men who convened at Chicago 
last September to discuss the ways and means of con- 
trolling the rapidly rising expenses related to the main- 
tenance of equipment probably not one went to the 
meetings of the Car Department Officers’, Master Boiler 
Makers’, Locomotive Maintenance Officers’, Air Brake, 
Railway Fuel, and Electrical Sections who didn’t have a 
pretty good idea that he was there to get all the informa- 
tion he could on how money could be saved for the rail- 
road that sent him to the meetings. 

The opportunities that existed a year ago to effect 
economies in the field of equipment maintenance have, 
since then, been multiplied many times and the work that 
these associations are doing has added immeasurably to 
the value of the information that, by their work, is 
disseminated to the more than a quarter of a million 
or so employees in the mechanical departments of the 
railroads of the country. 

What of the results? In August, 1949, the mechanical 
and stores departments of the Class I roads had 308,000 
employees who drew 94 million dollars in wages. In 
April, 1950, these same departments had 343,000 em- 
ployees who drew 93 million dollars in wages. With the 
exception of an increase of 101 employees in the daily- 
paid classification all of the increase in employees has 
been in the hourly-paid group. The saving has been in 
high-priced man-hours—and that's what modern facilities 
are best equipped to do. 

In the face of the year's record can anyone conclude 
that attendance at the fall conventions last year, which 
were held just as the 40-hour week was getting under 
way, did not contribute to the results? No doubt many 
other influences were also effective, but the inspiration 
and information from these meetings were a definite 
influence too. They can be just as effective again this year. 


Preventing Diesel 
Crankcase Explosions 


Explosions continue to occur in Diesel locomotive crank- 
cases with all too great frequency, and the results, while 
probably less spectacular than some steam locomotive 
boiler explosions, always present potential hazards to life 
and limb, not to mention damaged equipment, delayed 
trains, increased costs and sometimes other serious con- 
sequences. The answer to this difficulty on any railroad 
is apparently the development of an organized program 
of periodic inspection and maintenance designed to assure 
the correction of mechanical defects which, either singly 
or in combination, contribute to the risk of crankcase 
explosion. A thorough training of all Diesel locomotive 
personnel in the details of this program and an unre- 
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mitting campaign to see that the work is faithfully done 
are obvious essentials. 

Current interest in the subject of Diesel crankcase 
explosions is evident from specific discussion at the 
A. A. R. Mechanical Division meeting in Chicago during 
the last week in June where it was explained that these 
accidents are generally due to explosive mixtures of fuel 
vapor and air coming in contact with flame or an over- 
heated part of the engine. Operating and maintenance 
crews have little control over the mixture of vapors with 
air in Diesel crankcases, but they can prevent or correct 
mechanical defects primarily responsible for explosions, 
the most common of which are said to include: piston 
seizures; excessive piston blow by; failure of oil supply 
due to plugged screens or oil lines; contamination of 
lubricating oil with water or fuel oil, causing bearings 
to overheat; misalinement or misapplication of bearings 
with attendant overheating of bearings and shafts; metal 
in the oil system causing bearings to overheat. 

Typical railroad experience with crankcase explosions 
is illustrated by the statement of one officer at the meeting 
referred to that five instances occurred on the Northern 
Region of his road in 1949, being classified as mild 
explosions since only the top deck covers were dislodged, 
the crankcase and airbox covers remaining intact and 
no personal injuries or serious train delays resulting. 
He said there were no explosions on the Southern Region 
of this road during 1949, but an investigation of delays 
indicated at least seven instances when engine conditions 
existed conducive to crankcase explosions. 

These conditions can be corrected before trouble oc- 
curs by rigid inspection and correct maintenance. 


NEW BOOKS 


Kent’s MECHANICAL ENGINEERS’ НАМрвоок. Twelfth 
edition, in two volumes: Power, J. Kenneth Salisbury, 
editor; DESIGN AND PropuctTion, Colin Carmichael, 
editor. Published by John Wiley & Sons, 440 Fourth 
avenue, New York 16. Price, each volume $8.50. 

Power covers basic components of any power process 

(air, fuel, heat and steam) ; the service functions, pump- 

ing and piping; power-producing equipment (boilers, 

turbines, condensers, and gas turbines); refrigeration, 


heating, ventilating, and air conditioning; transportation 


(Diesel engines, land, air and marine transportation) ; 
electric power; atomic energy, instrumentation, power 
test codes, and mathematical tables. New material covers 
all phases of the gas-turbine field from theory to opera- 
tion, with particular attention to locomotive and marine 
installations; recent data on coals; tabular data on the 
characteristics and specifications of modern Diesel 
locomotives; air and marine transportation; elements 
of the basic science of nuclear engineering, and a pres- 
entation of possible methods of conversion from nuclear 
to electric power. Design and Production has been almost 
completely rewritten. It is directed primarily toward engi- 
neers concerned with the design and manufacture of 
machinery, appliances, mechanical equipment and other 


' engineered products. 
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NEW DEVICES 


Standard Wheel-Truing 
Machine Developed 


The full-contour carbide-insert milling cutter 


After extensive research and development work, the 
Standard Railway Equipment Manufacturing Company, 
Chicago, has recently announced a wheel-truing machine 
which, for the first time, permits restoring the full standard 
flange and tread contour of worn Diesel locomotive wheels 
without removing either the trucks or wheels from under 


the equipment. The Elgin, Joliet & Eastern co-operated 
by making its Joliet, Ill., locomotive shop available as a 
proving ground, and here the first machine was installed 
about three years ago in a pit under one of the shop 
tracks; developed through numerous stages and growing 
pains to its present design; and demonstrated to hundred: 
of railway officers in the past year. 

At present the overall time for retruing a single pair oí 
wheels on this machine includes 10 min. set-up, about 
25 min. for one cut on 42-in. wheels and 5 min. taking the 
machine down, or a total of 40 min. For most wheels, the 
truing operation can be completed in one cut, including 
high-flange wheels if that is the only defect. If the flange: 
are thin and considerable tread metal must be removed 
in restoring the flanges two or more cuts may be required. 
Treads of the two wheels on each axle are machined to the 
same size and concentric with their respective journal: 
to an accuracy of about .005 in. on the diameter. 

In actual practice, it has not been found necessary to 
hold a Diesel switcher out of service more than 8 hr. for 
wheel truing by this method which may be compared with 
two or more days when the wheels have to be removed 
for turning in conventional wheel lathes. In addition. 
therefore, to labor saved in not dropping the wheels for 
turning, locomotive availability is increased appreciably. 
Also the ability to take a skim cut, if that is all that is 
needed, through hard as well as soft spots conserves wheel 


Standard wheel-truing machine ready for a Diesel switcher to move into place over it 
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Left: The wheel-truing machine with all adjustments made, ready for operation— 
Right: A closer look at the roller drive and cutter on the opposite side of the locomotive 


life since tread metal is rated at about 10,000 miles per 
lie in. of depth. The estimated cost saving per set of 
four pairs of Diesel switcher wheels trued by this method 
is $300, exclusive of benefits from increased locomotive 
availability and additional life. 

The machine itself is a floating milling machine 
mounted on a universal joint and consisting essentially 
of two individual components. First, the milling unit is a 
large floating C-shaped frame, weighing approximately 
26,000 Ib. This frame supports the cutters and the tail- 
stocks, or centers, which are set into the axle centers of 
the wheels being turned. The depth of cut is obtained 
by simultaneously raising the C-frame and lowering the 
tail-stock, or centers. Two 25-hp. motors drive the cutter 
spindles at 105 r.p.m., the cutters being adjustably posi- 
tioned under the wheels. 

The second portion of the machine is the driving 
mechanism, consisting of a dual set of sliding-rail sections 
which hold the wheels to be milled firmly against knurled 
rollers bearing against the flanges and designed to revolve 
the wheels at a constant speed of 61% in. per min. during 
the milling operation. In this particular instance, expe- 
rience indicates that climb milling, or revolving the cutters 
in the opposite direction from the wheels being trued, 
produces the best overall results. Two operators are 
required, one working on each side of the machine. 

The special cutters developed are probably the first 
successful attempt at contour milling in material of 400 
to 500 Brinell hardness. Each of the two solid cutter 
bodies is bored to accommodate more than 90 carbide 
inserts, arranged in eight spirals to form the full. wheel 
contour. These inserts are cylindrical, 5% in. in diameter 
and 1/5 in. thick. Since only 342 in. of the insert protrudes 
above the cutter body, worn cutting surfaces are renewed 
by revolving the insert slightly to bring a new arc of 
contact. When one side of the insert has been completely 
dulled by a series of 8 to 10 adjustments, the insert is 
reversed in the cutter and the second side similarly 
used up. 

These inserts are placed so as to have a 6 deg. negative 
rake angle, which also provides the same angularity for 
cutter clearance. In general, the inserts need no attention 
in truing at least four pairs of wheels. 

In operation the Diesel locomotive is moved over the 
pit, the wheel-drive rollers raised and the pair of wheels 
to be trued moved against them. The other pair of wheels 
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on this truck is wedged and locked to the rails to prevent 
movement of the truck. The retractable rails are hydrau- 
lically moved away to allow for raising the wheel-truing 
machine. . 

The wheel-truing machine is raised into operating posi- 
tion and the tailstock centers engaged with the wheel axle 
centers. The wheel drive rollers and the cutters are started 
and the depth of cut is adjusted by electrically operated 
feed screws. One revolution and cut on the wheels, or 
more if required, restores the full flange and tread contour 
of both wheels. On completion of machining, the machine 
18 lowered, rail sections re-positioned, truck wheels re- 
leased and the locomotive can then be moved for retruing 
the next pair of wheels. 


Charging Equipment 
For Battery Trucks 


New single-circuit rotating-type battery-charging equip- 
ment for electric industrial trucks has been announced by 
General Electric's Small and Medium Motor Divisions. 

Versatile and fully automatic, the new equipment has 
more than 2,000 available adjustments of charging char- 
acteristics, and meets the charging requirements of all 
manufacturers of industrial batteries to provide maximum 
battery life and output. Available in two models, the 
new charger is adaptable to, and includes all components 
for both lead-acid and nickel-iron-alkaline batteries. 

Automatic features of the new equipment include bat- 
tery cut-off and charger shut-down when battery is fully 
charged. There is also automatic disconnection of the 
charger from the power line and opening of the charging 
circuit in casé of power interruption, and automatic re- 
start of the charger -upon resumption of service follow- 
ing an interruption. Control of the charging rate under 
the modified constant voltage charging system is also 
automatic. 

The chargers are protected against generator or motor 
overload. They are of completely enclosed, dead-front, 
construction and have reverse-current protection and a 


‚ polarized battery circuit which assures correct connection 


of battery leads. 
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Adjustable for all voltages and currents 
required by driver-ride type electric indus- 
trial truck batteries, the equipment readily 
can be made portable. 

One of the new models covers lead-acid 
batteries of 12 to 20 cells up to 530-amp,- 
һг.- capacity and 21 to 24 cells up to 450 
amp.-hr., and nickel-iron-alkaline batteries 


of 20 to 24 cells up to 500 amp.-hr. capa- 
city and 25 to 30 cells up to 460 amp,-hr. 
The other model covers lead-acid batteries 
of 12 to 20 cells up to 750-amp.-hr. capa- 
city, and 21 to 24 cells up to 630 amp.-hr., 
and nickel-iron-alkaline batteries of 20 to 
24 cells up to 700-amp.-hr. capacity, and 25 
to 32 cells up to 600 amp.-hr. 

Both models operate on 220/440-volt, 3- 
phase, 60-cycle power supply. They weigh 
330 and 390 lb., and measure respectively 
2294s in. x 12 in. x 27% in, and 23 46 
in. x 13 in. x 32546 in. 


Machine Cleans 
Axles for Inspection 


A pilot model of a railroad axle cleaning 
unit has just been completed by the Mag- 
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naflux Corporation, 5900 Northwest High- 
way, Chicago, and has been under test in 
a midwestern railroad shop. The machine 
employs a combination of flame and wire 
brush cleaning to prepare the axle for 
either Magnaglo or Magnaflux Dry Powder 
inspection, the requirements for the former 
being free from all loose dirt, scale and 
foreign matter, and for the latter dry and 
{тее from any oil film. 

The machine is known as the Type XAC 
Axle Cleaning Unit, and is designed to 
clean axles by the use of the wire brush 
either with or without the flame. А movable 
carriage supports the high-speed wire brush 
and the flame attachments, with provisions 
for both powered and hand traverse. The 
carriage fixtures are designed to accommo- 
date flame torches and controls supplied 
by either Air Reduction Sales or Oxweld 
Railroad Service. A cross slide on the 
carriage allows the brush and flame to 
follow the contour of the axle, with the 
brush pressure against the axle automat- 
ically maintained. The unit has an auto- 
matic flame cut-off whenever the axle 
stops rotating to prevent overheating any 
part of the axle as long as the carriage 
holding the oxy-acetylene torch was trav- 
ersing. 

Axles are brought to and removed from 
the XAC Machine by an overhead hoist 
or jib crane. After the dirty axle is placed 
on the rotation rollers, the necessary ad- 
justments for the axle are made. If flame 
cleaning is required, the flame is manually 
turned on and the traverse clutch manu- 
ally engaged. The carriage is then power 
driven to the right hand end of the unit 
where the clutch is automatically disen- 
gaged, stopping the powered traverse and 
cutting off the flame at the cleaning head. 
The cross slide is manually retracted and 
the carriage returned to the left hand end 


Pilot model of the XAC axle cleaning unit with inset showing 
a close-up of the flame and wire brush cleaning combination 
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of the unit by the handwheel. The axle 
removed with the same equipment used: 
loading. There is no noticeable tempe 
rise in the axle immediately following: 
flame cleaning. This remains true 
even two or three consecutive passes 
the flame. 

The machine has a rate of power ti 
erse of 30 in. per min. and a manual: 
turn of 9 in. per revolution of the 
wheel. The wire brush is direct driven 
a 5-hp. 3,600-r.p.m. motor; the a 
driven through a speed reducer at 32 г 
by a 1-һр., 1,800-r.p.m. motor. The 
brush guard is designed to deflect 
ticles into a trough at the rear of. 
machine. 

Cleaning time averages about four 
utes per axle, including the handling; 
average flame time is approximately { 
minutes per axle. The volume of the | 
consumed per axle when the flame is 
is approximately 6.8 cu. ft. of oxygen. 
6.3 cu. ft. of acetylene. 


Electric Chain Ho 


A complete, improved line of Whiting é 
tric roller-chain hoists has just been 
nounced by the Whiting Corporation, 
vey, Ill. The redesigned hoists retain 
totally enclosed, double worm-gear 


The improved line of Whiting elec- 
tric chain hoists is available in 
capacities of V4, V2, 1 and 2 tons 


of previous models, but many parts have 
been simplified and strengthened. 

The hoists use a spring-seat, shoe-type 
motor brake, in which the lining is bonded 
to the shoe, to provide improved braking 
power and longer brake life. The pull cord 
has been relocated at the center, instead 
of the end, of the hoist frame, to eliminate 
any tendency of the hoist to tip when the 
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\ GRANGE, ILL. 


Factory-trained inspectors working with the latest, most modern gauges, fixtures 
and electrical test equipment assure top performance of traction motors and 
other components rebuilt by Electro-Motive. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS * LA GRANGE, ILL. 


Home of the Diesel Locomotive 


GENERAL MOTORS 


LOCO 1! I OTIVES 


control cord is pulled. The hoist control 
switch also is relocated and simplified, 
and protected from damage by a new 
switch mounting. The switch wiring is 
accessible by removing the hoist name- 
plate. 

The alignment of the motor is insured 
by locking the adapter casting in position. 
In the two-ton hoists, a built-in hook pro- 
vides 225 in. reduction in headroom. Many 
of the stamped parts used in earlier Whit- 
ing Hoist models have been eliminated, to 
provide greater simplicity and ruggedness. 

These Whiting Hoists are available in 
l4-, %-, 1-, and 2-ton capacities. 


Grille Controls 
Supply Air Volume 


The regulation of individual room sup- 
ply air volume is furnished by a combi- 
nation grille and volume adjuster made 
by the Barber-Colman Company, Rock- 
ford, Ill. Known as the Uni-Flo Volad- 
juster, the device is manufactured in sev- 
eral sizes suitable for train air conditioning 
systems. 

The air volume is regulated by a damper 
located behind the supply grille and posi- 
tioned by a wall-mounted adjusting dial. 
Accurate volume control and minimum air 
disturbance are produced by the opposed 
blade damper which can be located to 
control the volume from one or several 
outlets. А pointer on the adjusting knob 
indicates the damper position from full 
open to fully closed. Stainless steel wire 
operating in a flexible protecting sheath 
transmits the action of the pointer to 
position the damper. 


Diesel Wheel 
Boring Mill 


Illustrated is the latest development of 
the King Machine Tool Division, Amer- 
ican Steel Foundries, Cincinnati 29, Ohio. 
A unit similar to this wheel boring and 
facing machine, recently installed in a 
plant making Diesel locomotives, is said 
to have increased wheel production about 
50 per cent. 


Rigidity has been achieved by the use 
of a heavy fixed rail, which carries the 
over-sized boring ram and hydraulic-feed 
cylinders. The ram uses a square type 
construction permitting accurate align- 
ment and easy adjustment by four large 
gibs. The cycle of this ram is fully auto- 
matic and can be set to rapid traverse 
to the work, rough bore at one feed, fin- 
ish bore at another feed, form a radius 
at another feed, then dwell and rapid 
traverse out of the work. 

A special motor-operated power chuck 
holds the wheel accurately and securely 
and speeds up the loading and: unloading 
operations. 

The separate hydraulic power unit for 
actuating this boring head is located on 
the side of the machine. An over-sized 
side head assembly permits full use of 
the carbide tooling even while extended 
to machine the hub details. 


Unit Package for 
Lowering Hangers 


The Thompson Electric Company, Cleve- 
land, Ohio, has announced four new all- 
aluminum unit packages which have been 
developed especially for all types of out- 
door lighting installations. These pack- 
ages contain a complete Thompson dis- 
connecting and lowering hanger, a light- 
ing fixture adapter (for either pendant 
or yoke-type fixtures), a slip-fit elbow, 
bracket end, U-bolts, filler blocks, a fixed 
position corner pulley, a specified length 
of galvanized chain, and (optional) an 
open-type lock box with a spring-loaded 
terminal link or a fully enclosed, pulley- 
equipped lock box for use with conduit 
enclosed vertical chain runs. The en- 
closed lock box is weather and tamper- 
proof. 

These unit packages facilitate con- 
tinuous, safe, and easy lighting fixture 
maintenance. They are of all-aluminum 
construction and have a baked aluminum 


plastic enamel coating to assure greater 
resistance to weathering and corrosive 
atmospheres. 

The new aluminum hangers are ap- 
proximately 50 per cent lighter in weight 
than the malleable iron units in the 
standard line, reducing the  structuril 
strength requirements for supporting 
members and increasing ease of installa- 


tion. All load carrying members are fab 
ricated from high-strength heat-treated 
aluminum alloy. 


Oil-Tite Control Stations 


A line of oil-tight control stations ani 
units is available from the Westinghouse 
Electric Corporation. Designed for ms 
chine tool control and other heavy-duty 
installations, the units can be used in 
any desired combination in the stations 
A durable resilient gasket provides a seal 
against oil, coolant, cutting compound. 
and water. 


Assorted arrangements of control buttons and indicator lights 
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г колек NEW NATIONAL 


STANDARDIZED BRUSHES 


at a BETTER PRICE for a BETTER PRODUCT in a BETTER PACKAGE 


Our years of standardization work boil down to this: you get the grade used originally, 
or a newly-developed superior grade, in a new, simplified method of carbon brush pur- 
chases. You make a substantial saving in ordering, billing, stocking and transportation. 


HERE ARE A FEW OF THE BRUSH ITEMS YOU CAN NOW ORDER FROM STOCK: 


TYPICAL APPLICATION 


West. SK Motors & Generators 

GE CD Motor & Gen. (15/15°) 
Diesel-Elec. Loco. Main Gen. (30/30^) 
Diesel-Elec. Aux. Gen. & Blower 

West. Motors & Gen. (Tandem Holders) 
Diesel-Elec. Aux. Gen. & Blower 
Diesel-Elec. Main Generator 

P.C.C. Car Motors 

Diesel-Elec. Traction Motor 
Diesel-Elec. Main Generator 
Diesel-Elec. Traction Motor 


Diesel-Elec. Traction Motor 


Complete lists of standardized brushes supplied on request 


BRUSH No. 


NC 12-3202 
NC 12-4003 
NC 12-4819 
NC 16-3220 
NC 16-5603 
NC 20-3220 
NC 20-4202 
NC 20-4810 
NC 20-6420 
NC 244024 
NC 24-5620 
NC 24-7215 


Tbe term "National" is a registered trade-mark of 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd St., New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 


SIZE (inches) GRADE 


255 

255 
SA-35 
SA-3538 
SA-35 
259 
SA-3590 
AX-5 
AZY 
255 
AZY 
AZY 


134 х1х 3 
2x14x% 
24х1%&х%. 

1% х1х 16 

215 x 134 x .492 
2x1x5$ 

255 x lig x 96 (үштү) 
2x 115 x % (15-10) 
21$ x 2x % (Tere) 
2V5 x 114 x 34 (36-36) 
2x 174 x 34 (38-98) 
2x2V4 x 34 (35-34) 


ORDER BY "NC" 


Standard 
Package 


59 
50 


STANDARDIZED BRUSH NUMBER 
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Units and nameplates can be rotated 
90 deg., 180 deg. or 270 deg. to enable 
mounting in any position. Terminals on 
the contact block are reversible for front 
and rear connection. 

For surface mounting, the stations are 
available in die-cast enclosures with Bonu- 
erized baked enamel finish. Contact 
blocks can be mounted in the base, elim- 
inating flexible leads from box to cover. 
When it is desired to mount the units in 
machine cavities, or in banks in large 
control stations, the contact blocks can 
be cover-mounted. 

Five types of operators, with matching 
pilot lights, provide for unit flexibility. 
A wide variety of contact arrangements 
is available so that complex control ap- 
plications can be handled with simplicity. 
Operating heads and contact blocks are 
both interchangeable to provide flexibil- 
ity and reduction of inventory. 


High Speed 
Rotary Meter 


А new 350 gallon per min. rotary meter, 
at working pressures up to 125 lb. per 
sq. in. known as the Rotorol, and de- 
signed for tank truck, bulk plant, tank 
car, pipe line, industrial, high-speed fuel- 
ing and other liquid measuring jobs has 
been announced by Bowser, Inc., Fort 
Wayne 2, Ind. 

Dynamic balancing of the rotor assem- 
bly preserves accuracy and lengthens 
meter life by eliminating hydraulic and 
mechanical stresses. 

Stainless steel ball bearings and needle- 
type roller bearings on the rotor shaft 
and cam rollers offer little resistance to 
liquid flow on gravity or pump installa- 
tions. Interior rotating parts are alumi- 
num die cast, anodized aluminum and 
cadmium plated steel to resist corrosion. 

Positive displacement measurement is 
accomplished in a chamber during each 
quarter revolution of the rotor. A simple 
gear change permits flow through the 
meter in either direction. 

The meter may be installed vertically 
or horizontally and is available with large- 
numeral, straight reading dial or ticket 
printer. The dials can be set to face any 
of eight directions. 


Rectifier-Operated 
Resistance Tester 


А rectifier-operated Meg-type of Megger 
insulation tester is now being offered by 
the James G. Biddle Company, Philadel- 
phia, Pa. 

The instrument is designed for testing 
control circuits, lighting and power in- 
stallations, generators, cables and other 
equipment in which the dielectric ab- 
sorption effect is significant. Such tests 
involve careful observations of insulation 
resistance with time up to 10 or more 
minutes. It may also be used for testing 
multi-conductor communication cables, as 
in telephone plants, power circuits in 
railway signal installations and for ex- 
perimental and laboratory use. 

In the rectifier-operated instrument, the 
hand generator is replaced by a power- 
pack consisting of a constant-voltage 
step-up transformer and selenium recti- 
fier, giving a constant d.c. test voltage. 
The megger true ohmmeter, covers a wide 4 
range independent of supply voltage. 


Locomotive 
Cleaning Hose 


A rubber hose especially for carrying 
the hot oil and water used to clean steam 
locomotives has been designed by the 
Republic Rubber Division, Lee Rubber & 


.button control station. A bridge or tro 


Tire Corp., Youngstown 1, Ohio. The 
has an inside diameter of 94 in. and 
available in standard lengths of 50 ft. | 

The cover is made of Reprene to 
sist oil, hot water, abrasion and sunli 
The tube is reinforced by three braids 4 
high-quality, high-tensile cord to мій 
stand a bursting pressure of 1,000 lb. p 
sq. in. The angle of braid is accurate 
controled to give the maximum press 
resistance and each plate is separately 
sulated and protected from chafing Ё 
highly adhesive Reprene sheets. The ho 
is built on a mandrel for uniformity am 
to eliminate service shrinkage. 

In a test installation, being used "| 
hours a day at pressure up to 200 Ib. 
a carrier of hot oil and water to clea 
steam locomotives, the new hose has % 
ready been in service more than six month 
Sixty days' service was considered ga 
for any hose previously used. 


Hoist-type Crz 


The Whiting Corporation, Harvey, Mlino 
has announced a line of cranes known 
E-type Cranes, which will be available 
substantially lower initial cost than lh 
obtained in the past. The lower cost; 
made possible by an engineering desi 
which makes use of stock parts and oth 
components which can be built in диап 
and assembled without individual 
neering. і 

E-type cranes аге built in capaciti 
ranging up to 12 tons, and spans from 
to 60 feet. They are designed for 
mittent duty, and are usually operat 
from the floor by means of a pendant рй 


or both, may be supplied without mote 
for handpower operation, if desired, } 
the crane may be supplied with 
control. 

The E-type cranes embody fluid 
and magnetic control. The design | 
higher lift of the hoist by keeping dow т 
headroom requirements, and features а 
rigid bridge and streamlined design to 
eliminate useless weight. 


Whitney E-type Crane 
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А ктк MANY YEARS of development the Standar« 
Wheel Truing Machine has changed a need to : 


reality. 

The railroad using this machine during the pas 
year has saved many thousands of dollars. Hun 
dreds of railroad men have seen it in operatior 
and have been waiting for this announcement: The 
Standard Wheel Truing Machine is now available 

Today it is obsolete to remove wheels to restore 


/ wl their contour. 


RAILWAY EQUIPMENT MANUFACTURING COMPANY 


The World's Largest Fabricators ef Railway Car Specialties 
310 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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Н. B. Oatley, 
Doctor of Engineering 


Henry B. OaTLEY, retired vice-president 
of the Superheater Company, division of 
Combustion Engineering-Superheater, Inc., 
was awarded the honorary degree of doc- 
tor of engineering at the 1950 commence- 
ment exercises of the University of Ver- 
mont on June 12. Mr. Oatley is still a 
consultant on the engineering staff of the 
Superheater Company. 


National Exposition of 
Power and Mechanical Engineering 


The nineteenth National Exposition of 
Power and Mechanical Engineering will 
be held in the Grand Central Palace, New 
York, November 27 to December 2, in 
connection with the annual meeting of the 
American Society of Mechanical En- 
gineers, under whose auspices the exposi- 
tion will be held for the first time. Charles 
F..Roth, president of the International 
Exposition Company, is manager of the 
exposition, information concerning which 
can be secured at Grand Central Palace, 
New York 17. 


Derailed by Broken Wheel— 
Cracks Originated in Stencils 


FarumE of a _ carbon-steel locomotive 
wheel, which broke as a result of cracks 
originating in stencil marks, caused the 
April 20 derailment of a Union Pacific 
freight train near Walnut, Calif., accord- 
ing to a report of the Interstate Commerce 
Commission. The report was made by 
Commissioner Patterson, based on an in- 
vestigation conducted by the commission’s 
Bureau of Locomotive Inspection. 

The involved wheel was under the third 
unit of a four-unit Diesel-electric locomo- 
tive which was hauling a 4,845-ton, west- 
bound train of 77 loaded cars at a tape- 
recorded speed of 59 m.p.h., 9 m.p.h. in 
excess of the 50 m.p.h. limit for freight 
trains in the territory. The Diesel unit was 
designed for a maximum speed of 65 
m.p.h. 

The accident, which occurred on a tan- 
gent stretch of track at Fallon Spur, 2.1 
mi. west of Walnut, resulted in derailment 
of the affected pair of wheels under the 
Diesel unit and 41 cars of the train. Two 
trespassers who were riding in one of the 
derailed cars were killed. 

The Diesel unit on which the wheel 
broke was 1614-C, designed to be used 
as a trailing or intermediate unit. The 
wheel which failed was the left rear wheel 
with respect to the direction of movement. 

Damage to unit 1614-С, in addition to 


NEWS 


the broken wheel, was minor. The other 
locomotive units were not damaged and 
no slid spots were found on any wheels 
except the mate to the broken wheel. 
Unit 1614-C was of the B-B type, built 
by the American Locomotive Company in 
December, 1947. Its 4-wheel equalizer 
trucks had a General Electric. Company 
type 752 traction motor driving each pair 
of wheels, which were 40 in. in diameter 


when new. The weight of the unit was 
235,200 lb., its gear ratio was 74 to 18. 
and it was equipped with a dynamic 
brake, with type 24RL brake equipment. 

The wheel which failed was a Class 
BR, heat-treated, rolled-steel wheel, 40 in. 
in diameter and having a rim thickness 
of 2% in. when new. It came to the U. P. 
under a Diesel unit built in August, 1948, 
and it had been turned twice to remove 
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SELECTED MOTIVE POWER AND CAR. PERFORMANCE STATISTICS 
Ғвисит Szavic (Data From I.C.C. М.211 anb M-240) 


Item No. 
3 Road locomotive miles (000) (M-211): 


15 Average net ton-miles per freight car day, (000) 
геш! 


Three mon: 
Month of March ended with March 
сл DE DR 
1950 1949 1950 1949 


35,312 
11,939 
803 


2 2,528 
48,054 127,738 144,133 


Passencen Senice (Data Faom 1.C.C. M-213) 


3 Road motive-power miles (000): 


team, 
1-02 Steam, оїї-Бигпїпд...................... 
1-03 Dice electric. que 


о 
2 Passenger yard switching hours (000): 
Steam, coal-burnii 


trai 
1 Excludes B and trailing А units. 


64.90 
17.00 
42,304 
ПОРЕ 40.70 
КОЕ За 37.70 
а 149 

е (M. 220) 43.60 52.10 48.80 49.10 

11,241 11,42 32592 52,348 

538 12061 41,649 34289 

64 1:725 4155 512% 

31,151 18; 91,825 

285,415 765,490 228 

91.636 162.314 281017 

44584 104796 131.971 

130,166 222 — 313.656 

8.96 9.43 9. 


Vera pe agosto 312 667 919 
ис 2,418 1,947 6,812 5,567 
A EEEE , 4,274 1,643 12,789 
63 104 190 323 

18 40 53 

204 660 591 

361 992 1,071 


17.90 17.30 17.80 

13.30 13.70 1360 

11:40 11.20 11.7 

во 1.95 1.90 2.0 
0.79 0.79 0.80 0.79 


a 


469 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


AUGUST, 1950 


ANDOK LUBRICANTS — made especially 
for railroad use and triple-proved for 
trouble-free bearing lubrication in 
Diesel locomotives and passenger cars 
under millions of miles of tough rail- 
road operating conditions. 


ROLES Pa An 1 | | | E 


PROVED ON THE RUN —close scientific 


check of journal boxes using ANDOK 
B proved that this one Esso Railroad 
Product retained its lubricating quali- 
ties even after setting a 475,000-mile 
operating record with no additional 
grease added. 


ANDOK . 
RICANT- 


of PROVED IN THE LAB—constant follow- 
d ups by Esso scientists and technicians 


peN The Óy y in America's largest petroleum labora- 
ALT. КІ tories make doubly sure that you al- 
ОИ gee ways get quality and dependability 


with products that bear the Esso 


Brand. 

PROVED ON THE JOB— г 
SOLD IN: Maine, N. H., Vt., Mass., R. I., Conn., N. Y., N. J., Penno., E 2 Jou get плеч еа 
Del., Md., D. C., Va., W. Vo., М. C.. S. C., Tenn., Ark., La satisfaction when you use Esso Rail- 
ESSO STANDARD OIL COMPANY — Boston, Mass. — New York, road Products. Esso Sales Engineers 
N. Y.— Elizabeth, N. J.— Philadelphia, Pa. — Boltimore, Md. — Rich- make sure that Esso Products are giv- 


mond, Va.—Chorleston, W. Vo. — Charlotte, N. C. — Columbio, 5. С. 


ing you dependable performance. For 
— Memphis, Tenn. — Little Rock, Ark. —New Orleons, La. 


any railroad fuel or lubricating prob- 
lem be sure to call on ESSO. 
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а flat spot and flange wear when it was 
applied to unit 1614-C on September 27, 
1949. At that time the rim thickness was 
2 in. and the wheel and its mate were ex- 
amined by the magnaflux process. On 
January 10, 1950, the unit was in. the shop 
at Los Angeles, Calif, and the pair of 
wheels were given rolling inspection while 
the truck was out. They were found to 
have ljg-in. tread wear. 

On the rim of the wheel these data were 
hot stenciled: "6-47 BETHLEHEM 6715 
56T211 BR AAR NW ST.” The word 
"BETHLEHEM" was in letters 94q in. 
high and the numerals and other letters 
were % in. high, all approximately 1% in. 
deep. Laboratory examination and tests 
of the failed parts by the U. P. and other 
evidence led the commission to conclude 
that the primary fracture developed in 
the stem of the letter "T" which was the 
final character stamped on the wheel rim. 

"Two secondary fractures [the report 
continued] occurred through the rim; 
one through the figure ‘l’ of the serial 
number and the other through the figure 
‘T’ of the heat number where progressive 
fractures 36 in. deep and 1346 in. wide 
and е in. deep and 136 in. wide, re- 
spectively, were found. Cracks from % in. 
to 1% in. in length were also found in 13 
other stenciled characters. No cracks were 
found from the letters of the ‘Bethlehem.’ ” 

The mate wheel which bore similar 
stampings was also examined. A flat spot, 
7 in. long and about 1% in. from the 
rim, "indicated that this wheel had slid 
after the left wheel failed," the report 
said. It added that there were also skid 
marks entirely around the rim and cuts 
in the tread, “apparently made by skid- 
ding on the rail." 

When this mate wheel was placed in 
the wheel press “in the usual manner" 
for removing wheels from axles and a 
pressure of 85 tons exerted, "the wheel 
cracked entirely through the rim and its 
wheel seat and for about 22 in. around 
the plate." The report from the U. P. 
laboratory, which was quoted by the com- 
mission, said that five cracks were ‘noted 
in the stencil marks of this wheel. 

As to the wheel which broke, the U. P. 
report said its failure was "due primarily 
to excessive overheating which imposed 
severe internal stresses upon the rim in 
addition to service stresses, these concen- 
trating in large, deep stencil marks which 
served as stress raisers, producing dnitial 
cracks from which fractures developed.” 
In the “discussion” section of its report 
the commission made these observations: 

“Many of the cracks shown were discov- 
ered after the wheel parts had been pre- 
pared for laboratory examination and might 
not be noticed at a usual shop or terminal 
inspection. It is significant that the cracks 
in the primary and secondary fractures ex- 
hibited structure characteristics of a typ- 
ical progressive fatigue failure. It is also 
significant that all cracks found were 
radial and were located in radial branches 
of the stencil marks or in a radial direction 
in the curved parts of the marks. 

“The stresses in power wheels of Diesel- 
electric locomotive units employed in high- 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED 
SINCE THE CLOSING OF THE JULY ISSUE 


DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


Road ice Builder 
Chesapeake & Ohio itchi Baldwin Loco. Wks. 
Lehigh Valley....................... Fi . Aloo-G.E. 
і Alco-G.E. 
Alco-G.E. 
Aloo-G.E. 
. . Baldwin Loco. Wks. 
Electro-Motive 
Electro-Motive 
lectro- Motive 
New York Central................... . .. . Electro-Motive 
M Ss 
Sea Be i 0 osi . . Aloo-G. E. 
SP 4 Ао-С:Е; 
15» ‚. Electro-Motive 
8 . . Electro-Motive 
1 1,00  Switching......... Baldwin Loco. Wks. 
STEAM LOCOMOTIVE ORDERS 
Road No. of locos. Туре Builder 
Norfolk & У/еметп................... О 19* 0-90, Class &-1. .. ..........Compeuy shops 
FREIGHT-CAR ORDERS 
Road No. of cars Туре Builder 
Ann Arbor...... S ТЕТЯ ° ER 70-ton covered hoppers.. .. .. .Pullman-Standard 
Canadian National................... 3 60-ft. flat........ ican Car & Fdry 
28 50-ton air-dump rn Car Co. 
Gulf, Mobile & Ohio.................. 200% 50-ton auto.... . American Car & Fdry 
Missouri Расїйс...................... 200!  70-ton hopper.. . Company shops 
Norfolk & vestern Кек PE aeq E a кош prn hopper, Meee щт Company зора. 
St. Louis-Sa апсівсо............... n covei рег....... 
Air Line iere Жак ЖУЛУУГА Ык 2009  70-ton phosphate............ Pullman-Standard 
аъ Га Creed que Ree 25010 70-ton covered hopper....... 
Spokane. Portland & Seattle 12 Сүрө Mea A о. Nor. Pac. Shops 
"ecu itai Ашан Cara Fary 


11,000-gal. tank 


FREIGHT-CAR LEASES 


Boston & Майе..................... 10)  S0-ton D-F box............. General-American-Evans 


New York Central................. АР, 


PASSENGER-CAR ORDERS 


Road Мо. of cars Type Builder 
Western Pacific... n — 1* Rail Diesel! |... ier Budd Co, 


! Deliveries expected to be completed by the end of this year. “With the receipt of these new engise. 
C. A. Major, L. V. president, said, "the igh Valley will have com ted its Diesel program for main-lise 
хе end тові operations All toad коме frei ht and passenger, be entirely Dieselized, except for one 
. Al in-li ards wi со! y Diesel БИ PEE 
^1 The unite will be placed in seivio On the Peoria & Eastern which will be completely Dieselized whes 
бонуса; scheduled for ое їс ева of 1950, aro сорса. is dosi 
3 Deliveri sched tter ol and earl . ENS 
4 Each of the new switchers will have a tractive effort of 62.900 1b., cast steel bed frames and oil labricatios 
of the driving journals. The tender will carry 15 tons of coal and 13.000 gal. of water. Bodies of the вет 
hoppers will be built with copper-bearing steel plates of riveted and welded construction. 
5 For delivery during third quarter of 1950. 
* Delivery of these cars is uled for the fourth quarter of 1950. The G.M. & O. also has ordered from 
the General 2" Castings Corporation 00 cant steel frames and ends which are being applied to trucks is 
he i to make n pulpwood cars. A Aor 
: "Опе hundred of the cars will be divided equally between the Gulf Coast Lines and the Internations 
Ore or A agast deli 
or August very. 
* Delivery scheduled to bogin in September. Estimated cost $1,300,000. 
eA te cost $1,650,000. The cars will be used on the Georgi Southern & Florida, the New Orkem 
& Northeastern and the Alabama Great Southern, all subsidiaries of the Southern. Deliveries are scheduled 
tart in th t quarter of 1950. i 
ot To be built during last half of 1950. These cars, which will cost about $2,000,000, were originally ordered 
in 1948, but оазе бя strikes and other темаш Thair building was dolerred: 1050 
3 i tr А vel begin duri fourth quarter of . " . 
E ins eri ental basis. ө first ст already has been delivered. Delivery of the other nine cars is expected 
shortly. They will be used first in less-than-carload service and for han ing paper. К 
14 For tri-weekly local service between Salt Lake City, Utah, and the San Francisco bey area via Oakland 
The road's first such car, ordered in February, has gone into the Sacramento, Calif., shops for installstce 
of additional sanitary facilities and reclining seats, subsequent to several “shakedown” runs. 


NOTES: 

Chi e Eastern Illinois —The C. & E. I. has purchase of eight lightweight, stainkess-ster! 
coaches from surplus stock of the Chesapeake & Ohio. Each car contains a small lounge sea nine or ue 
pi rs while тесиле seats їп the body of the cars accommodate 56 or 58 passengers, os 
the individual car. The cars are being pl service in various trains following inspection and 
work in the C. & E. I.'s Danville, Ill., «фора. 
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at flanged pipe unions in airbrake equipment with 


G-B FLEXTITE SPLIT SEALING GASKETS" 


*Ро!. Pend. 


The A.A.R. has recognized the seriousness of brake pipe leakage due to 
cracks and breaks in threaded pipe connections inside flanged unions, and 
has included in the Code of Rules for Interchange Traffic, special fittings 
to correct this condition. (See Rule 101, Item 100, showing billing price; 
also Rule 111, Item 3, showing labor for “К and К”). NOW —no special 
fittings are required to correct this condition. Simply apply Flextite Split 
Sealing Gaskets in the conventional flanged unions without removing the 
pipe. Write today for complete information. 


REDUCES AIRBRAKE PIPE LEAKAGE * REDUCES TRAIN DELA 
EASY AND QUICK TO INSTALL * ECONOMICAL 


speed heavy-duty service are not suscep- 
tible to easy analysis and accurate deter- 
mination. These stresses result from a 
combination of (a) locked stresses result- 
ing from heat treatment, (b) heavy load- 
ing, (c) tractive load, (d) vibratory stress, 
possibly of a harmonic character, (e) 
shock stresses resulting from track curva- 
ture and irregularity, (f) brake and ther- 
mal stresses, and (g) flywheel effect and 
possibly other factors not presently recog- 
nized." 


MISCELLANEOUS 
PUBLICATIONS 


EFFECT or BRAKE-SHOE ACTION ON THER- 
MAL CRACKING AND ON FAILURE OF 
Wroucnt-STeEL RaiLway Car WHEELS. 
Bulletin issued by the University of Illinois, 
Engineering Experiment Station, Urbana, 
Ill. Price, 60 cents. Series No. 387. 104 6- 
in. by 9-in. pages, bound in paper. А report 


GENERAL ErEcrRIC Company.—Horace 
Zimmer, New York district manager for 
the General Electric Company's Appartus 
Department, has been appointed manager 
of districts for the department, with head- 
quarters in Schenectady, N. Y. Frank A. 
Faron succeeds Mr. Zimmer as New York 
district manager, with headquarters at 570 
Lexington avenue, New York. Francis E. 
Fairman has been appointed to the newly 
created position of general sales manager 
of Large Apparatus Divisions, with head- 
quarters at Schenectady, and Arthur W. 
Bartling has been appointed to the newly 
created position of general sales manager 
of Small Apparatus Divisions, with head- 
quarters at Lynn, Mass. H. W. Gould- 
thorpe has been appointed manager of 
Transportation Divisions in Schenectady, 
and J. H. Gauss has been appointed man- 
ager of sales of the Transportation Divi- 
sions. 


H. Zimmer 


of progress made to date on investigation of 
steel car wheels being conducted by the 
University of Illinois, Engineering Experi- 
ment Station, in cooperation with the Tech- 
nical Board of the Wrought Steel Wheel 
Industry. On some phases investigation has 
been concluded; others require additional 
work. Laboratory tests made on 369 
wrought-steel railway car wheels. Two types 
of tests performed: (1) wheels stopped 
from high speed by high brake-shoe pres- 
sure, and (2) wheels tested under long-con- 
tinued applications of brake shoes. Stop test 
intended to produce thermal cracks in wheel 
treads. Long-continued brake-shoe applica- 
tions intended to produce fractures through 
rims and plates of wheels. In both types of 
tests conditions imposed on wheels more se- 
vere than wheels should receive in normal 
railway operation. Studies of effect of carbon 
content of wheel material, various methods 
of heat treatment, and changes in wheel 
design, together with qualitative analysis 
of stresses developed in wheels presented. 


Results of tests summarized in Chapter 1X. 
Conclusions apply only to types of wheels 
tested. 


AIR Brake Literature. Air Brake As-e- 
ciation, 80 East Jackson Boulevard, Chi- 
cago 4. Literature comprises Questions and 
Answers on 24-RL Equipment, at $2.50 
per copy; Questions and Answers on HSC 
Equipment at $1.25 per copy; Questions 
and Answers on 6-BL Equipment; on UC 
Equipment with Quick Service Feature; on 
No. 8-ET equipment; on AB Freight Car 
Brake Equipment; on Maintenance of 
Steam-Driven Air Compressors, and on 
Maintenance of Freight Brake Equipment. 
each at 75 cents per copy. “Principles and 
Design of Foundation Brake Rigging" i- 
available at $2.50; "Operating Instructions 
on 24-RL Equipment” at $1.25 per copy: 
*Electro-Pneumatic Brakes" at 50 cents 
per copy, and copies of convention pro- 
ceedings for 1915, 1920, 1924, 1930 and 
1937, and 1947 at $1.00 each. 


SUPPLY TRADE NOTES 


F. A. Faron 


Mr. Zimmer began his career with Gen- 
eral Electric in 1916 as a student engineer 
on the test course, following graduation 
from Union College, Schenectady. He left 
the company in 1917 for military service 
in World War I, during which he served 
overseas with the 27th Division. Since 1919, 
Mr. Zimmer has served as assistant man- 
ager, as manager of the transportation di- 
visions, and as manager of the industrial 
division in the New York district. In July, 
1946, he was appointed assistant manager 
of the New York district, and six months 
later, manager. In March, 1935, he re- 
ceived a Charles A. Coffin Award. He is 
a member of the Engineers Club and the 
New York Railroad Club. 

Mr. Faron is a graduate of Rhode Island 
State College (1916). Following gradua- 
tion he joined the General Electric test 
course at Schenectady. In 1918 he was as- 
signed special work in the direct current 
engineering department, and in 1923 be- 
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came associated with the railway engineer- 
ing department. In 1927 he was trans- 
ferred to the Apparatus Department a: 
New Haven, Conn., being placed in charge 
of the transportation division. In 1936 he 
was appointed manager of that office. He 
was named assistant manager of the in- 
dustrial division of the New York district 
in 1939 and manager of the division in 
1946. 

Mr. Fairman is a graduate of the U. S. 
Naval Academy (1921). After spending 
some time in the fleet, he resigned from 
the Navy and entered the employ of Gen- 
eral Electric in 1923 as a requisition en- 
gineer at the Baltimore Works. He was a 
junior electrical engineer with the Pennsyl- 
vania Water & Power Co. for the greater 
part of 1925, and then returned to hi- 
former position at С. E. In 1928, he was 
named switchgear specialist for the Ap- 
paratus Department's Pittsburgh, Pa.. of 


F. E. Fairman 
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The "Olympian Hiawatha”... 


Spicer Generator- Drive Equipped 


From the drawing board on up, the Olympian 
Hiawatha represents the most advanced ideas in 
engineering and construction as well as in decorations 
and appointments. Running ice water in each car 
and private space, glare-free fluorescent lighting, 
concealed loudspeakers throughout the train for 
annnouncements and entertainment — these are a 


AUTOMATIC CLUTCH 


A gAUWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 


The эс Railway Generator Ог 
adaptable to old and new equipment 


CHICAGO 


MILWAUKEE, 
ST PAUL 


SAFI 
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few of the many niceties that add to basic satis- 
faction in traveling on this swift and superbly 
smooth riding train. The Milwaukee Road chose 
Spicer Railway Generator Drives to fill the heavy 
electrical energy demands, with steady and 
dependable performance. 

An imposing list of America’s crack trains and 
streamliners rely upon Spicer equipment for electrical 
service of the highest «рабти: Ge pe literature 
giving complete details of the Spicer ailway 
Generator Drive. 


46 YEARS OF 


Spicer 


SERVICE 


The Spicer Railway Generator Drive 
is manufactured, sold and serviced by 


SPICER MANUFACTURING 


Division of Dana Corporation 
TOLEDO 1, OHIO 
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fice, and two years later was appointed 
steel-mill specialist for that district. He 
was later put in charge of steel-mill sales 
for the Pittsburgh office, and in 1933 was 
transferred to the Switchgear Divisions at 
Philadelphia, Pa. He became sales man- 
ager of the Panel and Equipment Division 
in 1939, and assistant manager of the 
Switchgear Divisions in 1941. 

From 1945 to 1949, Mr. Fairman was vice- 
president of the Food Machinery & Chemi- 
cal Corp. and general manager of its Peer- 
less Pump Division, with headquarters at 
Los Angeles, Calif. In 1949 he returned to 
G. E. as manager of sales for the Trans- 
former and Allied Product Divisions at 
Pittsfield, Mass. 

Mr. Bartling is a graduate of the Uni- 
versity of Illinois with a B. S. degree in 
electrical engineering and has recently at- 
tended a post-graduate course at Harvard 
University's Graduate School of Business 


А. W. Bartling 


Administration. He joined G. E. on the 
test course in 1919 at the company’s Fort 
Wayne (Ind), Works. Later that year, he 
entered fractional-horsepower motor sales, 
and in 1923 was transferred to the Chicago 
office as a member of the sales organization. 
He was named assistant manager of the 
fractional-horsepower motor section of the 
Motor Divisions when he returned to Fort 
Wayne in 1931, and became manager of 
the Fractional-Horsepower Motor Division 
in 1934. Under a reorganization of the 
Apparatus Department into separate busi- 
nesses in 1947, he was appointed manager 
of sales of the Fractional-Horsepower Mo- 
tor Divisions at Fort Wayne. 

Mr. Gouldthorpe is a graduate of the 
University of Michigan (1927), with a de- 
gree in mechanical engineering. He joined 
General Electric in 1927 and in 1928 was 
assigned to work on the test engineering 
program at Erie, Pa., in March, 1936, he 
was appointed head of the mechanical de- 
sign section of the Transportation En- 
gineering Division, and later became ex- 
ecutive assistant to the engineer of the 
same division. He spent four months dur- 
ing 1945 touring the European battle area 
on an ordnance intelligence mission for 
the War Department. He then became 
Erie Works engineer and, subsequently, 
manager of engineering for the Locomotive 
and Car Equipment Divisions. 


H. W. Gouldthorpe 


Mr. Gauss, a graduate of the University 
of Idaho with a degree in mechanical en- 
gineering, has been associated with G. E. 
since 1937. He began on the test engineer- 
ing course and has since served in the 
control engineering division, the motor 
engineering division, the urban transit 
sales division, and the railroad rolling stock 
sales division of the Locomotive and Car 


J. H. Gauss 


Equipment Divisions at Erie. He was as- 
sistant manager of sales for the latter di- - 
visions prior to his new assignment. In 
1941 Mr. Gauss entered military service 
as a first lieutenant, later becoming com- 
mander of the 7018: Tank Battalion. He 
served in France, Belgium, Holland, and 
Germany, returning to inactive duty in 
January, 1946, with the rank of lieutenant 
colonel. 


* 


Bupp Company.—The Budd Company 
has announced another model of its rail 
Diesel car. Designated RDC-4, it is similar 
to Budd’s three other standard-length RDC 
types except that it is 73 ft. 10 in. long 
and contains a 30-ft. railway post office 
and a 32-ft. baggage section instead of 
passenger seats. Its cost, f.o.b. Philadel- 
phia, Pa., is $126,850. Like its counter- 
parts, RDC-4 will be constructed of stain- 
less steel and powered by two 275-hp. 
Diesel engines operating through torque 
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converters. RDC-4 will have washrooms in 
both compartments and there will be a 
water cooler and hot plate in the post 
office section. Other models of the car 
are: RDC-1, which seats 90 passengers; 
RDC-2, which has a 17-ft. baggage sec- 
tion and seats for 71; and RDC-3, which 
has a 15-ft. railway post office, a 16-ft. 
9-in. baggage section and seats for 49. 


* 


PuLLMAN-STANDARD CAR MANUFACTUR- 
inc Company.—Roy F. Johnson, associate 
director of research of Pullman-Standard 
Car Manufacturing Company at Hammond, 
Ind., has been appointed manager of the 
sales and service engineering division. As 
manager of the new division, Mr. Johnson 
will serve as liaison between the sales de- 
partment of Pullman-Standard and the 
shops, production engineering and re- 
search branches of the company. The di- 
vision also will carry on the customer field 
service heretofore conducted by the re- 
search department. 

* 


WEsriNcHOUSE ELEcrTRIC SupPLY Com- 
PANY.—John F. Myers has been elected 
president of the Westinghouse Electric 
Supply Company, New York, N. Y., to suc- 
ceed David M. Salsbury, who will become 
vice-president in charge of Texas and Pa- 
cific coast operations of the company, with 
headquarters at San Francisco, Cal. Mr. 
Myers was formerly manager of the com- 
pany’s new consumer product factory 
branches in the Middle Atlantic district. 


* 


LuNKENHEIMER CoMPANY.—Melvin W. 
Pauly has been appointed New York man- 
ager of the Lunkenheimer Company. 


* 


Вкорекіск & Bascom Rope Co.—The 
Broderick & Bascom Rope Co. has ac- 
quired the entire stock interest of the 
Broderick family, and John K. Broderick 
and Arthur L. Broderick have retired as 
president and vice-president, respectively, 
and as directors. Charles E. Bascom has 
been elected president and Joseph H. Bas- 
com, first vice-president and secretary- 
treasurer. 


* 

Corptey & Hayes.—James L. Johnson 
has been appointed sales manager of 
Corley & Hayes. Mr. Johnson was previ- 
ously district merchandise manager of the 
Graybar Electric Company at Jacksonville, 
Fla. 

* 

Sitent Hoist & CRANE Co.—The T. С. 
Johnson Company, 923 Midland building. 
Cleveland 15, Ohio, has been appointed 
railroad equipment representative of the 
Silent Hoist & Crane Co. to succeed 
Charles E. Murphy, deceased. 

+ 
Hennessy LusnicaToR. Company.—Robert 
B. Craig has been appointed representative 
at Washington, D. C., for the Hennessy 
Lubricator Company. 


* 


GENERAL. Motors Corporation.—Ray- 
mond H. Cramer has been appointed gen- 
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STANDARD 
ENGINEER'S 
REPORT 


RPM DELO OIL R.R. IN THIS LOCOMOTIVE'S ENGINES 
during four years of mountain freight service, 
held wear down so low that after each progressive- 
maintenance inspection the cylinder-assembly parts 
were put back to work. 


y" 
А 


481,584 MILES OF SERVICE from this liner during 
4 years caused only 0.005" wear, 0.001" taper. 


CON ROD BEARINGS, CAR- 
RIER AND WRISTPIN BUSH- 
INGS at the end of four 
years were in "perfect" 
condition as this pic- 
ture shows. Mileage on 
these parts is 481,384. 


NO VALVE TROUBLE of any 
kind was encountered. 
Mileage on these valves, 
200,000 since servicing 
cylinder head. 


TRADEMARK “APM OLLO” REG. U.S. РАТ. OFF. 
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IN SERVICE 490,013 MILES, this piston indicates 
the excellent condition of all parts as they came 
from the engines. Note the absence of lacquer de- 
posits and that all rings are free. А special 
detergent in RPM DELO R.R. keeps contaminants 
harmlessly dispersed in the oil. 


A. Special additive provides metal-adhesion 


qualities...keeps oil on parts whether 
hot or cold, running or idle. 


B. Anti-oxidant resists deterioration of 
oil and formation of lacquer...prevents 
ring-sticking. Detergent keeps parts 
clean...helps prevent scuffing of cyl- 
inder walls and valve blows. 


C. Special compounds stop corrosion of any 
bushing or bearing metals and foaming 
in crankcase. 


about this or other petro- 
leum products of any kind, or the name of your 
nearest distributor handling them, write or call 
any of the companies listed below. 
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eral manager of the Hyatt Bearings Divi- 
sion of General Motors Corporation to suc- 


(al. PAC i М is DI È $ Е L ceed Н. О. К. Men who died June 10. 


Canapian Locomotive Company.—Rob- 
ert H. Morse, Jr., president of Fairbanks, 
Morse & Co., has been elected president 
and chief executive of the Canadian Loco- 
motive Company. 


* 


GENERAL STEEL Castincs CoMPANY.— 
John A. McCormick has been appointed 
assistant vice-president—sales of the Gen- 
eral Steel Castings Corporation. Mr. Mc- 
Cormick continues in charge of the Chi- 
cago district. Howard F. Park, Jr. has 
been appointed district manager—sales in 
charge of the Eastern district sales office 
of the company at Eddystone, Pa., to suc- 
ceed James W. Cooke, whose appointment 
as assistant vice-president was announced 
in the July issue. 

Mr. McCormick began his business 
career in 1916 as a draftsman with the 


John А. McCormick 


As specialists for over 40 years in brushes | Commonwealth Steel Company. For masy 
for all types of electrical rotating equip- years he served in the engineering depart- 
ment, Stackpole has played a big part in ment of General Steel Castings at Granite 
developing better carbon brush grades for City, Ill., joining the sales department in 
modern Diesel motors, generators and aux- 1930 at Eddystone, Pa. He was appointed 
iliary equipment. Each Stackpole brush rec- district manager of sales, in charge of the 


Chicago office, in 1939. 


ommendation is based on actual "on the Ж Р T 
Mr. Park joined the company in April. 


job" tests that assure top notch perform- 
ance, minimum commutator maintenance 
and maximum brush life for your specific 
operating conditions. | 
Stackpole Diesel Brusbes are sold only to 
makers of original Diesel equipment. Re- 


placement brushes can be purchased through 
these manufacturers. 


STACKPOLE 
CARBON CO. 


ST. MARYS, PA. 


RAIL BONDING MOLDS e CARBON RHEOSTAT DISCS e PUMP 


AND FLUID DRIVE SEALS e WELDING CARBONS e BRAZING 
TIPS e ELECTRONIC COMPONENTS e CONTACTS and dozens 
of other items. 


Howard F. Park, Jr. 
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Ou freight car trucks with faulty snubbers 
are rough on your pocketbook, too. Rejuve- 
nate these veterans, now, andyou'll bemoney 
ahead. 

If you choose with care, the snubbers you 
buy will last as long as the cars. So, the 
sooner you make these installations, the 
greater your savings will be. 

It's a matter of record that Simplex Snub- 
bers give the smoothest ride it is possible to 
£et from an AAR Coil-Snubber Grouping. 
That's the kind of performance you want. 

Five simple, rugged parts—all visible for 
quick inspection—interlock to form а long- 
lasting unit, easily installed. Thus, conven- 
ience is combined with ecónomy. 

Give your old cars a new lease on life. 
Install Simplex Unit-Type Snubbers. It's 
an investment that not only pays for itself, 
but earns a profit for you! 


AMERICAN 
STEEL 
FOUNDRIES 


—]ts Eas y 
Handling 


—Its Rugged 


Construction 


@ The No. 22 Drill is the result of engineering to give 
you the "most drill". АП controls are easily reached. Eight 
speeds, 65 to 1350 r.p.m., for 3/16" to 2" holes. All setup 
adjustments easily made, without wrenches. It's 94" high, 
with 5.5" column, 1.312" spindle. There's 
27V2" of space under spindle nose, enough 
for 9596 of the work. You're buying "all drill 
without the frills” when you buy this big, 
accurate machine! WRITE FOR BULLETIN 


2989-E. 
NT ie 
el? f т) MACHINE 
F їе 5 
BUFFALO FORGE COMPANY 
174 Mortimer St. e #2 Buffalo, New York 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING CUTTING SHEARING BENDING 
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1942, and was in charge of the purchasing 
department until November, 1945, when 
he became assistant to vice-president— 
sales. In July, 1948, he was appointed as- 
sistant district manager—sales. Mr. Park. 
a graduate of the Wharton School of Busi- 
ness and the University of Pennsylvania 
(1926), served with the Western Electric 
Company and later the Edward G. Budd 
Manufacturing Company (now the Budd 
Company) before his association with the 
General Steel Castings Company. 

Mr. Cooke, a graduate of Princeton 
University (1930), entered the service of 
General Steel Castings in 1937. After sev- 


James W. Cooke 


eral years in the production and service 
departments he became sales representa- 
tive for the New England district. He was 
appointed district manager—sales, іп 
charge of the eastern district sales office 
in July, 1947. 

* 

CorPERwELD STEEL Company.—E. G. 
Elg, western sales manager of the Copper- 
weld Steel Company, has been appointed 
to fill the newly created position of man- 
ager of railroad sales. Mr. Elg becomes a 
part of the general sales staff of the com- 


E. G. Elg 


pany which has general offices at Glass- 
port, Pa., but he will continue to main- 
tain his headquarters at Chicago. 

Mr. Elg entered the service of Copper- 


| weld 28 years ago, after completion of his 


technical training at the engineering school 
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Save on the long pull 
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A standard galvanized coating after 15% 
Stretching. Dark areas are cracks which 
spread from the brittle iron-zinc alloy layer, 
causing the coating to flake or peel off entirely. 


The coating on ZINCGRIP (highly magni- 
fied) adheres to the base metal without 
peeling or flaking—after 20% stretching! 
There is no brittle iron-zinc alloy layer. 


hc! ada mM I уай 


With freight traffic levels high, and maintenance costs 
at an all-time peak, you'll want to consider long-lasting 
Armco ZINCGRIP-PAINTGRIP for freight car roofs, doors 
and other exposed car parts. 


The zinc coating on ZINCGRIP-PAINTGRIP is the 
same special coating used on Armco ZINCGRIP, which 
has 15 to 45% greater resistance to atmospheric 
corrosion than equal-weight coatings on regular 
galvanized sheets. 


Besides this more durable zinc coating underneath, 
you have the added advantage of a mill-applied Bond- 
erized finish that takes and preserves paint. Field 


ARMCO STEEL CORPORATION 


100 CURTIS STREET, MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM 
COAST TO COAST * THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 
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tests show that paints last several times longer than 
on ordinary galvanized sheets. 

These features help insure longer service, a mini- 
mum of shopping time, fewer repairs and replacements. 

In the car shops, Armco ZINCGRIP-PAINTGRIP takes 
severe drawing and forming without damage to the 
zinc coating. This means unbroken zinc protection 
for sharply formed sections as well as flat parts. And 
ZINCGRIP-PAINTGRIP can be painted immediately, with- 
out chemical etching or priming. 

Ask us to send you complete data on the properties 
and applications of this special-purpose steel. 


BRM Co 


V 
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Operators of 60% of the Diesel 
Horsepower clean their diesel 
parts the Magnus way! 


OPERATORS OF 
60% OF THE 
RAILROAD 
DIESEL HORSEPOWER 


RAILROADS 
USING 
UNMECHANIZED 
METHODS 


TIME AND LABOR SAVING 
AJA-DIP MACHINE 


Dos the relatively short time since the Magnus Aja-Dip diesel 

parts cleaning method was introduced to the railroads, roads 
operating more than 60% of the total diesel horsepower have 
adopted the Magnus method for fast, sure cleaning of disassembled 
diesel parts. 


WHY? Because there is no other cleaning method that will clean 
diesel parts mechanically, without costly hand labor, in the very 
short time periods shown in the table below. 


DIESEL PARTS MAGNUS CLEANING TIME 

Heads 1% hours 

Liners 2 hours 

Rods 20 minutes 

Pistons 20 minutes 

Blowers 20 minutes 

Valves 15 minutes 
Strainers 10 minutes 


Miscellaneous parts 5 to 15 minutes 


Can you offord to be without such time and labor savings in your growing diesel 
operations? Let us show you how other diesel users are economizing with the Magnus. 
Diesel Parts Cleaning Method. Write for complete information today. 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, N. J. 


In Canada—Magnus Chemicals, Ltd. , Montreal 


MAGNUS CLEANERS 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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of the University of Illinois, and thre 
years of railroad and utility experience. 


* 


Eutectic WELpiNG ALLOYS Corpor 
TION.—F. F. Roehll has been appointed 
national sales manager of the Eutecy 
Welding Alloys Corporation, New York 
Don Rasmussen has been appointed жеч 
ern sales supervisor. 

Mr. Roehll, a graduate of the Ohio Stax 


F. F, Roehll 


University, entered the service of Eutectic 
shortly after the war as a local disc 
engineer in California. After several year: 
in the west, he was transferred to the New 
York office where he was sales supervisx 


* 


Lamson & Sessions Co.—James G. Rey- 
burn has been appointed merchandisi: 
director and William E. Custar assistant 
sales manager of the Lamson & Session: 
Co. Mr. Rayburn joined Lamson in Осе 
ber, 1945, and since that time has sen 


William E. Custar 


as assistant to A. U. Klingman, rails! 
sales manager, and later as sales assist 
in the general offices at Cleveland, Ot: 
In addition to his new duties Mr. Казік? 
will retain control of a number of divers 
fied sales functions. 


* 


UNITED States STEEL ЅОРРІҮ (Соар! 
TION.—Paul C. Van Cleave has been eec 
ed sales vice-president of the United $^ 
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DIESELS ARE IMPORTANT 
IN RAILROAD OPERATION 


SO ARE RECORDS OF WHAT THESE DIESELS 
ARE DOING AND HOW THEY ARE HANDLED 


BARCO o PROTECT YOUR DIESELS 
pecORDER? GET MAXIMUM RETURNS 


BARCO RECORDERS GIVE YOU A COMPLETE, 
ACCURATE RECORD OF OPERATION AND PERFORMANCE 


ө Speed ө Throttle Position ө Overspeed 


e Time e Reverse Lever Position € Forestalling for Automatic 
e Mileage e Manual Transition Train Stops 
ө Location ө Dynamic Braking e Slippage 


= pp—————É———«—r 
[АҢ тю? OOS oa i A AES 
з рр 
Lg 
INSITION POSITION LINE. ran EST 
en FS тат ы НГ НАР араар 
wb ae ee a LL, RES АЫ 
шинин 7777 корту == ы х=» =т= 
amu. “айй. EET a pua С=чинексасыныз 
sl (CR T po и са 
20 к — 
L——RLLAESTMCTWE SIGMAL INDICATION UNE -p М - 
(6) y Г СӘ) 
ROTTLE POSITION TRANSITION POSITION = SPED RESTRICTIVE SIGNALS 


BARCO RECORDERS FOR DIESEL AND STEAM PASSENGER, 
FREIGHT AND SWITCH ENGINES 


BARCO MANUFACTURING "d 


18081 WINNEMAC A 
FREE ENTERPRISE — THE CORNERSTONE OF AMERICAN PROSPER 
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A Practical Evaluation of 
Railroad Motive Power 


By P. W. KIEFER 


Chief Engineer, Motive Power and Rolling Stock, 
New York Central System 


The first authoritative information in book form of the com- 
parative advantages of standard ty of railroad motive 
power—steam, Diesel-electric, and electric. Based upon the 
results of a study made by the New York Central System 
of comparative operating costs of all three types on main 
line divisions. 


Contents 


Foreword—Introduction-—The Reciprocating-Type Steam Locomo- 
tive—Other Coal-Fired Steam Locomotives—The Gas-Turbine Lo- 
comotive — Electric Locomotives — Diesel-Electric Locomotives — 
Motive Power Potentialities—Conclusions. 


1949. 66 pages, illus., tables, charte, 514x834, 
cloth, $2.50. 


* 


The Steam Locomotive 


By КАїрн P. JOHNSON 
Chief Engineer, The Baldwin Locomotive Works 

An authoritative treatise on the theory, operation and eco- 
nomics of the steam locomotive which includes comparisons 
with Diesel-electric locomotives. The subject matter is strip 
down to fundamentals. Enough background is included to 
indicate paths of development. 

1944. 2nd. 550 pages, 90 illus., 75 tables, 6x9, $5.00. 


* 


Shop Hints on 


Locomotive Valve Setting 
By Jack BRITTON 
In natural sequence ЫЯ with the aid of чара drawings, 


without puzzling mathematical formula, the author, a former 
apprentice instructor, shows how to follow through on most 
any valve setting job. Covers Stephenson link motion, Wal- 
schaert, Baker, Young, and Joy valve gears, and the Gresley 
lever arrangement. Takes the mystery out of valve setting. 


2nd. 350 pages, 210 illus., 5x8, $3.00. 
* à 


4-6-4 Locomotive 
and Tender Chart 


Shows 315 numbered parts including all the latest equipment 
on а Hudson type passenger locomotive. Scaled elevation aud 
four cross-sectional drawings. 

40x30 inches, folded to 912x12, $.50 
Simmons-Boardman Publishing Corporation 
30 Church Street, New York 7, N. Y. 

Please send me on Ten Days' Free Examination the book(s) 
and/chart checked below. If not satisfactory | will mail them 
back postpaid. Otherwise 1 will remit their list price. 

C Railroad Motive Power, $2.50 — ( ] Steam Locomotive, $5 
C Locomotive Valve Setting, S8 [C] Lecomotive and Tender Chart, $.50 
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Steel Supply Company (U. S. Steel Cer- 
poration subsidiary). Elected sales viz 
president of the Columbia Steel Compas: 
another U. S. Steel subsidiary. 

Mr. Van Cleave is a graduate of ti: 
University of Colorado School of Busin-: 
Administration. He started his career .- 
the steel business in 1934 with the Coler- 
do Fuel & Iron Co. as a sales represents 
tive. In May, 1942, he entered the U. $ 
Army Air Forces as а bombardment crc 
training staff officer. Upon his dischar:: 
in October, 1945, he returned to Colorak 
Fuel as manager of sales—structural ir: 
bars. He joined the U. S. Steel Supp 


Paul C. Van Cleave 


Company in March, 1947, as assistant t» 
vice-president at Chicago, and was tras- 
ferred to Los Angeles, Calif, in June. 
1947, as assistant district manager. In Jas- 
uary, 1949, he became Los Angeles district 
manager. 

* 


CoLumsia STEEL Company.—Marcus J. 
Aurelius, sales vice-president of the United 
States Steel Supply Company (a U. © 
Steel Corporation subsidiary), has ber 
elected sales vice-president of the Colum 


Marcus J. Aurelius 


bia Steel Company (also a U. & S~ 
subsidiary). 

Mr. Aurelius started his sales career = 
the steel industry in 1931 when he joi 
Colorado Fuel & Iron after gradua'is: 
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The first Hyatt Railway Jour- 
nal Box was patented Decem- 
ber 6, 1892 and operated 
under street railway cars in 
the United States as early as 
1893. 


‚. ALWAYS A FEATURE OF THE EARLIEST 
AND THE LATEST HYATT JOURNAL BOXES 


Free lateral was not *discovered" by Hyatt, but was first 
embodied by Hyatt in roller bearing journal box designs 
for application to railway passenger carrying cars. 


ix) 
VR VA 
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Then with the principles of lateral freedom so gener- 


ЖМ 


ally acknowledged, Hyatt took another big step forward 
and introduced controlled lateral axle movement... the 
acme of simplicity and the insurer of smooth, pleasant 
TYPE D | riding comfort. The passengers like it. 


Controlled free lateral is also productive of greater 
flange life, through lessened flange wear...more eco- 
nomical operation of fast trains. 


So, free lateral has always been an extra premium you 
gained over the years, by using Hyatt Railroad Journal 
Boxes...we hope, for this reason, you will always specify 
them for your head end, and passenger carrying cars. 


Hyatt Bearings Division, General Motors Corporation, 


| | Harrison, New Jersey. 


These are the latest designs of 
Hyatt Journal Boxes. 


TYPE JMA 
TYPE JMRA 


HYATT ROLLER BEARING JOURNAL BOXES 
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FOR QUICK—ECONOMICAL 


RERAILING 
LOCOMOTIVES 


and 


RAILROAD 


Emergency rerailing of Diesel, 
steam, electric locomotives and 
railroad cars . . . is safe, simple 
and low in cost, with Duff-Norton 
Traversing Bases. Carried on 
wreck trains in units of two bases 
and two jacks, they eliminate the 
need for expensive cranes and are 
always available for any rerail- 
ing job. 


Traversing Bases and Jacksare placed under 
load. for rerailing locomotives and cars. 


QUICK DATA ON TRAVERSING BASES 


3 
E 
5 
= 


Travel 
Inches 


*No. 40-TB can also be furnished for 26'' hori- 
zontal movement on special order. 

No. 40-TB furnished with wooden operating 
lever 17," x 24" long. 

Nos. 39-TB and 41-TB supplied with steel oper- 
ating lever 1"' x 24" long. 


Freight car is lifted and moved horizon- 
tally unti! wheels are aligned with rails. 
Jacks are lowered to complete rerailing job. 


г IT A For Jacks Used With Traversing Bases... 
d AV 3 Write for Your Copy of Bulletin AD-4-R. 


THE DUFF-NORTON MANUFACTURING CO. 


Canadian Plant, TORONTO 6, ONT. 


Main Plant and General Offices, PITTSBURGH 30, PA. 


“Che House that Jacks Built” 
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from the University of Denver. He went 
with U. S. Steel in 1937 as a salesman of 
railroad materials and commercial forgings 
for the Carnegie-Illinois Steel Corporation, 
a subsidiary of U. S. Steel. He later be- 
came a sales engineer and assistant man- 
ager of sales in that division. In August, 
1946, he becaume vice-president of sales 
for U. S. Steel Supply Company. 


+ 


Turco Ркористз, Імс.—/. D. Charters, 
district sales manager of Turco's, Houston, 


J. D. Charters 


Tex. Division, has been transferred to 
the northern California sales district, with 
headquarters in San Francisco, Calif. He 
succeeds Al Martinez who died early in 


C. Williams 


June. C. Williams, assistant district man- 
ager in Houston for the past six years 
succeeds Mr. Charter at Houston. 


* 


Spicer Manuracturine Divisio, Dana 
Corporation.—Walter І. Buchanan has 
been appointed sales manager of the ser- 
ice parts division of the Spicer Manufac- 
turing division of the Dana Corporation, 
succeeding David F. Kalish, who will con- 
tinue with the company on field sales as 
signments. 

Mr. Buchanan is a graduate of the Uni- 
versity of Illinois, 1930, with a degree in 
mechanical engineering. He joined the 
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i . : . Rebuild worn metal parts by 
Having Trouble UNIONMELT welding 


Trade-Marl 


Submerged melt welding with UNIONMELT materials and 


Getting New Parts ? apparatus saves time and money—welding is fast— 


parts are returned to service quickly — new surfaces are 
often superior to original — 


Almost any part that can be suitably positioned can 
be rebuilt by UNIONMELT welding. It is being used 
successfully on parts such as buffer castings, plain and 
multiple guides, locomotive trailer wheels, driving 
boxes, piercing plungers and crane wheels. 


Deposits of almost any thickness can be made 
of — 


Rebuilding 
Wheel Centers. 
High carbon, flame-hardenable steels 
Wear-resistant and hard-facing materials 
Corrosion- and heat-resistant steels 


Using the submerged melt welding process with 
UNIONMELT materials and apparatus, clean, dense, uni- 
form weld metal can be deposited at the highest known 
welding speeds. There is no glare, flash, or spatter 
during welding. When a finished surface is required, the 
smooth weld deposit needs only minimum machining. 


Write for F-7164 which shows UNIONMELT welding 
work done in railroad shops with Oxwzrp's help. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


UEC) 
Carbide and Carbon Building Chicago and New York 


In Canada: 
Canadian Railroad Service Company, Limited, Toronto 


The terms "Oxweld" and "Unionmelt" are registered trade-marks of Union Carbide and Carbon Corporation or its Units. 
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For more than sixty years, 
American-Fort Pitt Springs have 
proved that quality in springs goes 
hand-in-hand with economy. The better the 
springs the better the ride, less damage to 
lading, less cost for maintenance, and a smoother 
journey for the passenger. American-Fort Pitt Springs 
owe their quality to extraordinarily skillful QUIT 2; 
engineering and design, up-to-date equipment, Fd 
and automatically-controlled heat treatment. УЕ 
American-Fort Pitt railroad springs meet 


AAR and ASTM specifications. Write for a SITMET 
copy of the American-Fort Pitt М? 


handbook on springs. 


= 


AMERICAN-FORT PITT SPRING 3 


Division of H. K. Porter Company, Inc. 
2 John St., McKees Rocks, Pennsylvania 


For ficient Annealing 
and Stress Relieving... 


JOHNSTON 
CAR BOTTOM 


FURNACES 


Engineering experience is apparent 
in the smooth mechanical operation 
of the Johnston Car Bottom Fur- 
nace. Roller bearings in car and 
door hoist shafts, and power op- 
erated car pullers are just a few of 
many practical features. Johnston 
"Reverse Blast" low pressure burners 
assure clean, economical, efficient 
heat for annealing, normalizing, and 
stress relieving. 


Write for Bulletin R-240 


ат 


Over Thirty Years Experience іп the Design and 
Manufacture of 


Burners ө Blowers @ Furnaces @ Rivet Forges 
Fire Lighters e Tire Heaters ө Allied Equipment 


MANUFACTURING CO. 
2825 EAST HENNEPIN AVE. 


MINNEAPOLIS 13, MINN. 
ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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Walter |. Buchanan 


Spicer organization on March 1, 1948, as 
assistant sales manager of the service parts 
division. 


* 


Vapor Hrarisc Corporation.—J. б. 
Eliasek has been appointed by the Vapor 
Heating Corporation to work with rail- 
roads at Richmond, Va., Atlanta, Ga, 
Wilmington, N. C., and other railroad cen- 


J. G. Eliasek 


ters in the southeast. Mr. Eliasek, who has 
been associated with Vapor Heating for 
several years working out of the main 
office in Chicago, is now located at Rich- 
mond. 


4 


Batpwin ТосомотуЕ Wonks. — The 
Baldwin Locomotive Works has announced 
increased horsepower ratings and increased 
tractive force ratings on the complete 
Baldwin-Westinghouse line of Diesel-elec- 
tric locomotive units, said to be the first 
major revision on all models since the 
war. The complete line now includes 800- 
hp. and 1,200-hp. switchers; 1,600-hp. all- 
service units with either 4 or 6-wheel 
trucks and with either 4 or 6 traction 
motors; a 2,400-hp. road transfer unit, 
and 1,600-hp. road units. Optional gear 
ratios are offered in the 1,600-hp. all- 
service, 2,400-hp. road transfer and 1,60% 
hp. road units. These changes, the an 
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TURCO PRODUCTS, INC. 


Lo Дх 
Е 


Railroad Cleaning Compounds 
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the countrys 
/arges? RAILROADS 
are Turning 70 - 


FOR HEATING AND 
VENTILATION ! 


DIESEL ENGINE 
HOUSES - 


-SHOPS, 
=~ STORES AND 
OTHER 

BUILDINGS 


GRID В 
Equipment [eH 
used for both 
heating and 
ventilating 
in round 
house stalls 
now adapted $ i 
for Diesel f 
service. f 


fpi Because 


GRID cast iron construction withstands 
sulphuric and other corrosive fumes ever 
present in engine houses. 


GRID wide "fin" spacing facilitates easy 
cleaning—no loss in efficiency by dirt 
clogged heating sections. 

GRID will withstand steam pressures up 
to 250 1Ьѕ.—апа is free of electrolysis. 
GRID “fins” are cast integral with the 
steam chamber, assuring even distribu- 
tion of heat. GRID "fins" can not come 


loose from the steam 
CONSULT chamber to cause loss 
US ANYTIME 


of heating efficiency. 
GRID design incorpo- 
rating proper fan sizes, 
Wars. hae. apart motor speeds and out- 
much. time and. re- let temperatures results 
search, especially in a properly balanced 
in Diesel heating 
and ventilating . . . 
and believe we can 


heating unit. 

furnish you the cor- e 

rect answer to this & 

type of heating 

and ventilating. е 

Write for details Investigate today GRID 
. no obligation. system of  high-pres- 

sure unit heaters, blast 

coils and radiation . . . 

the answer to mainten- 

ance-free heating for 

railroads. 


D. J. MURRAY 
UFACTURING CO. 


AU. WISCONSIN 


WA 
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nouncement said, “have been made with- 
out seriously affecting the interchange- 
ability of parts between older Baldwin 
locomotives and the new units.” 


* 


AMERICAN STEEL & Wing Co.—Wilmer Н. 
Cordes, manager of market development 
and advertising of the American Steel & 
Wire Co., has been appointed general staff 
manager of the firm's sales department to 
succeed Paul L. Lindsay, recently ap- 
pointed Cincinnati, Ohio, manager of sales. 


* 
FamBANKS, Morse & Co.—Gordon R. 


| Anderson has been appointed general man- 


ager of the Freeport (Ill.) Works of Fair- 
banks, Morse & Co., and J. F. Weiffen- 
bach succeeds Mr. Anderson as manager 
of engineering of the Beloit (Wis.) Works. 
Mr. Anderson is a graduate of the Univer- 
sity of Michigan in electrical engineering. 
He joined Fairbanks, Morse at its Indiana- 
polis (Ind.) Electrical Works in 1922 and 
was transferred to Beloit in 1929. He was 


[Жм 5 
J. F. Weiffenbach 


appointed chief electrical engineer in 1932 
and manager of engineering in 1946. 
Mr. Weiffenbach, also a graduate of the 


| University of Michigan, with a degree in 
| mechanical engineering, joined the Elec- 


tro-Motive division of General Motors Cor- 
poration in 1934 at Cleveland, Ohio, and 


| later served with Electro-Motive at La 


Grange, Ll, where he was engaged in 
locomotive engineering and designing. 


| Subsequently he joined Fairbanks, Morse, 


and was serving as chief engineer of the 
Diesel locomotive division at Beloit at 
the time of his appointment as general 
manager of the Freeport Works. 


* 


SrANpARD Rattway EouiPMENT MANU- 
ғАСТОКІМС Company.—William E. Olds 
has been appointed assistant vice-president 
—sales of the Standard Railway Equip- 
ment Manufacturing Company, with head- 
quarters in the company’s Chicago offices. 


* 


AMERICAN Car & Founpry Co.—Ralph F. 
Koeneman, assistant chief engineer of pas- 
senger cars at the Berwick, Pa., plant of 
the American Car & Foundry Co., has been 
appointed chief engineer of passenger car 
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Available 
in complete 


size range 
and brush 


top cans. 


Proved in use by major com- 
panies in the Oil Industry for 13 
years—tested in the field wher- 
ever threaded, gasketed or cou- 
pled connections are required. 
Rectorseal is the safe leak-proof 
sealant—prevents waste of fuel, 
reduces fire hazard. 


It maintains its plastic elasticity 
for the life of the connection; 
never dries out or gets hard and 
brittle. It’s easy to apply. It’s 
economical. It’s insoluble in oil, 
water and all petroleum frac- 
tions. Order Rectorseal today. 
Test it in your own shops. We'll 
gladly send a free sample. 


Write RECTORSEAL Dept. M 


2215 Commerce St. Houston, Texas 


RECTOR WELL EQUIPMENT СО., INC. 
Fort Worth, Texos 
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LIMA-HAMILTON SWITCHERS... 


Taken at Peoria, Illinois 


... оп the 


*Lima-Hamilton switchers have 
thoroughly satisfied our railroad 
in doing the'job expected of them... 


says the TOLEDO, PEORIA AND WESTERN 


КИМА C 
"HAMILTON. > 


CORPORATION _` 


LIMA LOCOMOTIVE WORKS, INC. . A division of the Lima-Hamilton Corporation E LIMA, OHIO 
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engineering at Berwick. John C. Coonley, 
formerly assistant works manager of the 
Heald Machine Company, Worcester, 
Mass., has been appointed assistant man- 
ager of American Car & Foundry’s valve 
division, with headquarters at Detroit, 
Mich. 
* 


WYANDOTTE CHEMICALS CORPORATION.— 
The Wyandotte Chemicals Corporation has 
purchased the Pacific Chemical plant of 
the American-Marietta Company, of Los 
Angeles, Calif., to provide a manufactur- 
ing unit to serve Wyandotte branches in 
Los Angeles, San Francisco and Seattle, 
Wash. The plant and sales personnel of 
Pacific Chemical will be absorbed by 
Wyandotte's Pacific division and the Wy- 
andotte research and technical service 
staffs will become available to users of 
Pacific Chemical products as well as to 
companies using Wyandotte products. 


* 
WiLsoN ENGINEERING CoRPORATION.— 


The Wilson Engineering Corporation of 
Chicago has appointed Don В. Alexander, 


Terminal Tower Building, Cleveland, 
Ohio, eastern representative. 
* 


Hyster Company.—J. Р. Waite, Inc., 
3304 West Pierce street, Milwaukee 4, 
Wis., has been appointed dealer for Hyster 
industrial  materials-handling trucks іп 
eastern Wisconsin and northern Michigan. 


PERSONAL 
MENTION 


General 


W. B. Јонмѕом, assistant to superin- 
tendent of machinery of the Kansas City 
Southern at Pittsburg, has been appointed 
assistant superintendent of machinery, 
with jurisdiction over the car department. 
Mr. Johnson remains at Pittsburg. The 
position of assistant to superintendent of 
machinery has been abolished. 


J. M. Prerce, superintendent of machin- 
ery of the Kansas City Southern at Pitts- 
burg, Kan., has retired after 42 years of 
service. 


L. W. Van NaATTAN, superintendent of 
Diesel equipment of the Kansas City 
Southern, with headquarters at Pittsburg, 
Kan., has been appointed superintendent 
of machinery, with headquarters at Pitts- 
burg. The position of superintendent of 
Diesel equipment has been abolished. 


Car Department 


Е. L. NvrawpER, car foreman of the 
Chicago, Rock Island & Pacific at Peoria, 
Ill, has been promoted to superintendent 
car department, with headquarters at 
Chicago. 


WIEDEKE 


Expanders and Cutters 
for Efficient Operation 


` Write for 
IDEAL CATALOG No. 57 


SPECIALISTS in the manvfacture of: 
Ideal Sectional Expanders, universally used 
to expand flue tubes in locomotive flue 
sheets. The accurately machined, inter- 
changeable sections form a true circle when 
fully expanded. 

Ideal Safety Power Cutters will cut flues 
off in one revolution, with a clean-square 
edge for safe ending. 


Ж. ato Wiedeke Conpany 


DAYTON I, OHIO 
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J. T. Lunsrorp, general car foreman of 
the Texas & Pacific at Texarkana, Tex., 
has been appointed general car foreman 
at Fort Worth, Tex. 


J. L. Perkins, general car foreman of 
the Texas & Pacific at Fort Worth, Tex., 
has been appointed general car inspector 
with headquarters at Dallas, Tex. 


H. A. Mason, general car foreman of 
the Texas & Pacific at Dallas, Tex., has 
been appointed superintendent of the car 
department, with headquarters at Dallas. 
Mr. Mason was born on October 24, 1901, 
at Hughes Springs, Tex. He entered T. & 
P. service in September, 1925 as a car 
clerk on the old Denton division. Subse- 
quently he was timekeeper, car checker on 


the old Rio Grande division and at the 
Marshall (Tex.) shop, lead carman at Tex- 
arkana, Ark., rip-track foreman and wreck- 
er foreman at the Marshall shop, and rip- 
track foreman at Texarkana. In January, 
1942, he was transferred to Marshall as 
freight-car-shop foreman, and in May, 1946, 
became general car foreman at Dallas. 


Master Mechanics 

And Road Foremen 

D. B. Lacy has been appointed master 

mechanic of the Atlantic Coast Line, with 
headquarters at Jacksonville, Fla. 


W. C. Srancit has been appointed mas- 
ter mechanic of the Atlantic Coast Line, 
with headquarters at Rocky Mount, N. C. 


Lawrence J. BrasHerR has been ap- 
pointed assistant master mechanic of the 
Belt of Chicago, with headquarters at 
Chicago. 


Shop and 
Enginehouse 


F. HorrAND has been appointed general 
foreman of the Atlantic Coast Line, with 
headquarters at Jacksonville, Fla. 


W. V. Dew has been appointed general 
foreman of the Atlantic Coast Line, with 
headquarters at Thomasville, Ga. 
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7 Electrical Engineer 
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.e DESIGNED FOR ALL TEPES | 
DF GONDOLAS Р gm 


OMMODATES 
S OR WIRES and, 
R ANCHORAGE REINFORCEMENT 


R ANCHORAGE 
| (PATENT PENDING) 


THE NEW , 
BUFFALO-UNIT f 
No. 18 


Nw 


IN THE FEW MONTHS SINCE THE DESIGNATION. 
OF THE No. 18 AS STANDARD 


19,806 BUFFALO UNITS 


IIAVE BEEN BOUGHT BY THE U.S. RAILROADS 


$ЕРТЕМВЕК, 1950 


А leehanical and 


Electrical Engineer 


Founded in 1832 as the American Rail-Road Journal. 
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... and here's how AAR 
Solid Bearings help make possible 
unrestricted interchange 


In RAILROADING it's give and take. Your cars are 
used on practically every railroad in the country. 
And rolling stock from any other road is equally 
at home on your lines. 


That's unrestricted interchange. It means 
Brownsville to Boston without a car change for 
lading. It puts over 225,000 miles of main-line 
track at every shipper's doorstep. It's one big 
reason why our country has grown so great and 
so fast. 


The AAR solid bearing assembly has helped 
to make it so. It's a simple standard: lowest in 
first cost, operation, and maintenance—unre- 
stricted as to speed and load—with an unequalled 
record for dependability in rigorous railroad 
service. No other type of bearing can match that 
kind of performance! 

Magnus Metal Corporation, Subsidiary of 
National Lead Company; 111 Broadway, New 
York 6, N. Y, or 80 E. Jackson Boulevard, Chi- 
cago 4, Ill. 
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mechanical and 
Electrical Engineer 


Car and Locomotive Practices 
In Transition 


For some time the railroads have been passing through a 
period of transition with respect to locomotive mainte- 
nance. In the case of passenger cars, a major problem is 
the extreme cost of too much tailoring in the construction 
of new passenger-train cars. In most respects freight cars 
meet higher standards of quality so far as the reliability 
of the service they can render is concerned than ever 
before. One of the reasons for this is the improvement in 
the standards of equipment and practices in railroad wheel 
shops which is resulting from the impact of the Wheel and 
Axle Manual of the Mechanical Division. Another prob- 
lem on which millions of words have been written and on 
which much work has been done is still a matter of concern 
and a source of periodic headaches. That is the hot box. 

This month a group of associations, the members of 
which are directly responsible for the administration and 
supervision of repairing, servicing and operating motive 
power and rolling stock, and some of whom share in the 
responsibility for its selection, are all holding their annual 

meetings at Chicago. It is an appropriate time to direct 
special attention to the present status of, and outlook with 
respect to, motive-power maintenance and passenger-car 
standardization, to describe an outstanding wheel shop, 
and to add a few hundred more words to the millions 
which have already been written on the subject of hot 
boxes, directed particularly toward freight cars. The 
article in question approaches the problem from an un- 
usually broad basis of fact, soundly interpreted. 

When Diesel-eleetric locomotives were introduced in 
railroad service, relatively little thought was given to the 
problems of servicing and maintenance, which were bound 
to increase in importance as the number of such locomo- 
tives increased. While a few locomotives could be cared 
for with almost no special facilities, the demand for facili- 
ties adapted to the Diesel-electric locomotive became just 
as imperative for a fleet of these locomotives as that for 
the customary shops and engine terminals ministering 
to steam locomotives. А few railroads are now operating 
almost exclusively with Diesel locomotives and others 
have acquired substantial fleets. They have now been 
dealing with the problems of servicing and repairing 
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Diesels long enough so that the nature and extent of the 
facilities required and the character of the methods to be 
employed are becoming evident. The Locomotive Main- 
tenance Officers’ Association and the Electrical Section of 
the Mechanical Division are dealing both with facilities 
and practices. The kind and scope of facilities being found 
necessary are the theme of articles in this issue. 

The associations have recognized the need of closer 
coordination between the mechanioal and electrical de- 
partments by joint meetings of the Coordinated Mechanical 
Associations and the Electrical Sections of A.A.R. The 
two Electrical Sections, respectively representing the En- 
gineering and Mechanical Divisions of the A.A.R., have 
in turn indicated their perception of the circumstance by 
holding joint, rather than consecutive, meetings. 

The Diesel-electric locomotive and the modern passenger 
car are primarily responsible for this need of coordination. 
Although Diesels have been in service on American roads 
for 25 years, they are still "foreigners" to many railroad 
men. This may be because many railroad maintainers 
have no electrical background; it may be because they 
do not appreciate the importance of precision mainte- 
nance, and it may be that the operating man does not 
recognize the combination of capacity and limitations in- 
herent in this type of motive power. 

Concerning passenger cars, one mechanical officer said 
“The modern passenger car is a fearful and wonderful 
thing." Another said “If I could have my way, I would 
have one steam pipe down each side of the car for heating, 
with oil lanterns hanging over the center aisle for light.” 
In the same breath he apologized for being such a reaction- 
ary, but the statement left no doubt that his maintenance 
problems were giving him some trouble. 

Also in recognition of this circumstance, the Railway 
Mechanical Engineer changed its name to the Railway 
Mechanical and Electrical Engineer. The amount of elec- 


‘trical information in its feature articles has been increased 


and the Electrical Section is larger than in previous years. 
It is the opinion of this paper that the two departments 
must work still more closely together. They cannot stand 
successfully alone. 
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New N. Y. C. Wheel Shop 


at Beech Grove 


Additions and improvements increase both the productive and 
storage capacity and assure output to meet present needs 


Тнк New York Central has recently completed an 
addition to the Beech Grove, Ind. wheel shop, and has 
revised the layout both inside and outside the shop. The 
addition comprises an 81-ft. extension of brick and glass 
block construction to the original shop building and the 
installation of an extensive overhead monorail and trav- 
eling beam crane system. Changes in the area external 
to the shop consisted of installing an elevated wheel dis- 
posal runway and revising the locations of the storage 
areas for the different types of wheels and wheel sets. 
Completion of the revisions has resulted in more efficient 
material handling and maintenance, particularly with 
respect to roller bearing repairs, and has provided space 
for installing new high-production machinery. 

The general arrangement of the layout is shown in 
Fig. l. The mounted wheel sets awaiting repair are 
unloaded at the west end of the shop in the area north 
of Track 1. The different kinds of wheel sets are stored 
at various locations north of Track 1, and on Tracks 3 
and 4 south of Track 2, at the west end of the shop as 
shown by Tables I and II. The storage capacity is 454 
wheel sets north of Track 2 and 82 sets south of Track 2. 
New unmounted wheels are stored in an area north of the 
mounted wheels, which has a capacity of 1,250 wheels. 
Wheel sets ready for service are held until ready for 
shipment or application on Tracks 2 through Track 21 
west of the shop. The storage capacity here is 489 wheel 
sets as listed in Table III. Axles from which the wheels 
have been demounted are stored on racks north of the 
western half of the shop. The axles are segregated 
according to size and whether scrap or O. K. second hand 
as shown in Table IV. The total capacity of the axle 
storage area is 600 O.K. axles and 75 scrap axles. 

The present shop comprises the original wheel shop 
122 ft. long by 79 ft. wide and the 81-ft. extension on the 
west end. The extension, or new part of the shop, is used 
almost entirely for roller bearing work; it does contain, 
however, a 50-in. wheel lathe in the southeast corner, a 
conventional axle lathe along the north wall, and two 
demounting presses located along the west wall. One of 
the demounting presses is located adjacent to both Track 
1, the inbound track for friction-bearing wheel sets to be 
demounted, and to the entrance to the wheel disposal 
runway. The machinery installed in the new shop is 
listed in Table V, that in the old section in Table VI. A 
tool room is located in the balcony above the office for 
grinding carbide and high-speed steel tools. 

The entire shop is equipped with an extensive overhead 
material handling system. Most of the new section is 
served by a traveling beam with two hoists of 5,000-1Ь. 
capacity. It has a span of 40 ft. and extends from the 
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north wall to the south wall. A monorail section 20 ft. 
long extends the range of the hoist from the eastern ex- 
tremity of the span to the modified driving wheel press 
in the southwest corner. Junctions can be made between 
the traveling beam and the monorail in this and all other 
monorail extensions so that the hoist can pass freely 
from the traveling beam to the fixed monorail section. 

А second monorail section extends the range of the 
hoist at the northwest corner of the shop. This section 
extends west for about 14 ft. and then turns 90 deg. to 
exit through the north wall, from which point it runs 
parallel to the wall. It makes a 90-deg. turn south and 
enters the shop near the center. This monorail section is 
used to transport axles to storage, and to move them 
Írom storage to either the cleaning machine or to one 
of the axle lathes. 

The north half of the old section is served by a travel- 
ing crane with two beams. The west beam has a 4,000- 
lb. hoist and the east beam has a 2,000-lb. hoist. The 
beams have a span of 22 ft. The crane system in the old 
section of the shop is connected to that in the new section 
by a fixed monorail section. Thus, either hoist from 
either of the two traveling cranes can move from nearly 
any point in the shop to nearly any other point. : 

Lift truck transportation is also used extensively 
throughout the shop because of the savings realized. Sur- 
plus and scrap axles can be handled for about half the 
cost of hand truck movement. New and second hand 
axles cost about one-fifth as much to move into the shop 
by lift truck. А saving of 60 per cent is realized on 
handling mounted friction bearing wheel sets to the ma- 
chine shop. Roller bearing wheel sets, and gear-drive 
generator wheel sets, are handled for about one quarter 
the cost of hand movement. 


TABLE I—STORAGE OF REPAIRED MOUNTED WHEELS AT 
WEST END OF WHEEL SHOP SOUTH OF TRACK NO. 1 


е Identifica- S 
Kind Size, In. tion letter Capecty 
Locomotive roller bearing and baggage....... 36 G 18* 
6-in. by 11-in. roller bearing and Spicer drive. 36 H 8 
6-in. by ll-in........ eee rue 36 J 7 
5 4-іп. by 10-in. roller bearing and Spicer drive 36 K Т 
5 \in. by 10-in. roller bearing.............. L 1 
514-іп. by 10-in. Mercuryt Spicer drive. ..... 33 M 1 
5icin. by 10-in. Мегсигу]................. 33 N 1 
514-in. by 10-in. friction Spicer дгіуе........ P 1 
IDéOUS oi s eer абаа R 14 
jos — ———————Á— M 82 


* Awaiting repair. 
t For “Mercury” trains which use 33-in. wheels. 
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TABLE 11—0.К. MOUNTED WHEEL STORAGE AT WEST 
TABLE IV—AXLE STORAGE IN THE OUTDOOR RACKS 
TABLE V—PRINCIPAL MACHINERY IN THE NEW SHOP 
Chambersburg 600-ton duplex wheel press for demounting scrap friction wheels 
Chambersburg 600-ton modified drive wheel press for roller bearing wheel set 
TABLE VI—PRINCIPAL MACHINERY IN THE OLD SHOP 


TABLE II—STORAGE OF MOUNTED WHEELS AWAITING 
REPAIRS AT WEST END OF WHEEL SHOP NORTH OF 
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Track 1 on the west end of the shop is used for rolling 
in friction units to be demounted. Friction bearing wheel 
sets requiring journal truing, friction or roller bearing 
sets requiring tread turning and roller bearing units 
requiring bearing maintenance enter on Track 2. Through 
entrance *A" pass all wheel sets with geared generator 
drive which require demounting or tread turning, also 
roller bearing drive sets requiring bearing maintenance 
or drive maintenance; movement is by lift truck and 
traveling crane. 


Roller Bearing Maintenance 


Roller bearing wheel sets are handled by lift truck 
into the shop on Track 2 from the area south of Track 1 
on the west end of the shop. Stripping is done adjacent 
to a pair of tables on which the roller bearing parts will 
later be cleaned. During removal of the boxes, a special 
pan is slipped under the bearing to catch the oil that 
drips from the bearing. The housings are carried to the 
cleaning table nearest the south wall by a crane with a 
special hook and placed upon rollers for draining dis- 
mantling. They are cleaned in a vat which contains a 
mechanically agitated solution and is integral with the 
cleaning table. After cleaning, the housings are placed 
on a second set of rollers on the opposite side of the 
cleaning vat for draining, inspection and assembly. A 
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Fig. 2—Interior of the Beech Grove shop showing the li 


jib crane with a 7-ft. radius lifts the housings off the 
cleaning table and puts them in the storage area for 
usable housings and bearings. 

A similar procedure is followed for cleaning the bear- 
ings on the second table. This table has rollers for drain- 
ing the bearings, a vat for cleaning, and a second set oí 
rollers for draining, inspecting and any conditioning 
necessary. It also has provision for protective oiling. and 
an additional set of rollers for draining the oil. The 
bearings are carried from the table to the storage area 
by hand. 

Where wheels are to be removed they are demounted 
on a driving wheel press modified to handle wheels from 
33 to 41 in. in diameter. If the wheels are to be scrapped. 
they go through regular disposal channels. If satisfac- 
tory, they are stored against the wall of the scrap whee! 
bin along with all other О.К. wheels. In either case. the 
bearings are cleaned, inspected and stored until ready 
for use. 


Finishing Roller Bearing Axles 


New roller bearing axles to be finished are brought 
into the shop by lift truck from the storage area o ite 
the northeast corner of the shop. Second-hand a are 
brought into the shop on the monorail-and-traveling-beam 
crane system from the storage racks along the western 
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f materials and the methods of handling (See legend) 


half of the north wall of the shop. In either case, they 
are loaded on the American Pacemaker duplicating lathe 
by a crane from the traveling beam hoist. 

The new axles are turned all over with carbide tools on 
the duplicating lathe at a speed of 238 r.p.m. and a feed 
of .150 in., except at the radii where the feed is reduced 
to .075 in. After being finished to about .015 in. over 
blueprint dimensions, the axle is transferred by the over- 
head crane to the Landis hydraulic grinder. This ma- 
chine grinds the bearing and bearing radius, and the dust 
guard seat and its radius. Grinding is done at 550 r.p.m. 
on the 30-in. wheel, and a low feed used to get the best 
possible finish. The grinder has a hydraulically operated 
wheel feed mechanism, and electric rapid traverse, a 
profile wheel-truing fixture mounted on the footstock and 
profile bars mounted on the bed of the machine. 

The completed axle is moved via the overhead crane 
system to the modified drive wheel press for wheels and 
bearings. The wheels, either new or second hand, are 
brought into the shop from one of the two storage areas 
north of the shop and are carried by lift truck to the 
wheel storage area at the east end of the shop. This 
holds seven rows of 36 wheels each. In the morning it is 
a pre-boring storage area, but as the day continues it 
becomes more and more a storage area for finished 
wheels. There is also a small wheel storage area imme- 
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Magnaflux, Burr Ends and Coat Journals | 


diately south of the boring mill. The wheels are rolled 
by hand in both directions between either storage area 
and the boring mill. They are bored on the southernmost 
mill, a new Niles 48-in. hydraulic boring mill. It is 
loaded and unloaded with a duplex loader when handling 
wheels up to 36-in. diameter; for wheels above this size, 
such as locomotive engine truck and trailer truck wheels, 
a side-arm loader is also installed with the borer. 

The bored wheels are transported from the storage area 
to the modified drive wheel press either by a lift truck or 
by a Needham wheel carrier. An east-west pathway of 
cast iron plates down the center of the shop is installed 
to facilitate the latter movement. The plates are in- 
stalled between the rails of Track 2 from the west end to 
an area opposite the Magnaflux machine. From here the 
plate path is just north of the track and narrows to 
215 ft. 

The mounted wheel sets are rolled by hand to the 
roller bearing maintenance area for application of covers 
and boxes, greasing, etc. The finished wheel set is rolled 
by hand to the Sellers 50-in. wheel lathe for tread turn- 
ing. The tread turning completes all work on the roller 
bearing sets; they are carried by lift truck out through a 
door at the south corner of the west wall to storage areas 
G through R west of the shop, and stored according to 
type as shown by Table 1. 
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Bearing and bearing radius, and dust guard seat and its 
radius are ground on roller-bearing axles with a Landis 
Type FF plain hydraulic grinding machine 16 in. by 96 in. 


Removing an axle from the Magnaflux 
machine with the pneumatic unloader 


The wheel lathe has a recess in the face plate 26 in. 
square to accommodate roller bearing assemblies, and this 
permits turning on centers, which is normally used for 
reconditioning both roller and friction bearing assem- 
blies. A filler block is used for collet driving. It is in- 
stalled only when added rigidity is required, or perhaps 
in cases where a long straight run of friction bearing sets 
are to be handled. 


Handling Geared Generator Drives 


The press at the west end of the shop for mounting 
and demounting the roller bearing wheel sets is a modi- 
fication of a Chambersburg 600-ton, 90-in. driving wheel 
press. It is depressed 36 in. into the floor so that the 
axles will be centered during pressing operations, and it 
will handle wheels from 33 to 41 in. in diameter. 

The center section of the resistance beam was enlarged 
to form an opening 23 in. high and 21 in. deep. This 
permits handling Spicer and General Electric gear drive 
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The type of loader which will be used with the axle-cleaning 
machine shown here installed with the Magnaflux machine— 
With the present arrangement the Magnaflux machine is 
loaded by a monorail hoist and the loader shown above i 
used with the axle-cleaning machine 


A roller-bearing cleaning table, with an integral tank 
in which cleaning solution is mechanically agitated— 
Assembly rack for Spicer-drive units is shown at the left 


generator units. The entire contact surfaces on each end 
were reinforced with 2-in. plate. The rear was reinforced 
with three 114-in. gussets. To move the resistance beam 
from mounting to demounting position, an air motor 
attachment has been applied. The air motor drives the 
wheels that ride on the tie beam through a vertical shaft. 
connecting to one pair of the wheels. A special hook 
was forged for use with this single-end press to prevent 
a loose wheel dropping off when turning the wheel set. 

A special rack has been built to hold geared-drive elec- 
tric generator units at a convenient working height for 
assembling and disassembling. The geared sets are han- 
dled in this shop only when the units are removed. Whes 
nothing further than journal turning is required, the sets 
are sent to the locomotive shop for the work. 


Axles Cleaned Mechanically 


The cleaning, loading and unloading, and transferring 
of all axles, both roller and solid bearing, for Magnaflux 


SEPTEMBER, 1950 


The American duplicating lathe and the Landis grinder, 
the combination of which finishes roller-bearing axles— 
A portion of the overhead crane system that serves the 
roller-bearing section of the shop is shown overhead 


The modified driving-wheel press with enlarged resistance 
beam center section to handle gear-drive generator units 


inspection is done with mechanical aid. The axles are 
loaded on the cleaning machine by a device that is a 
combination storage rack and power loader. Up to 15 
axles are stored on a rack which inclines slightly toward 
a pair of arms which are normally elevated to an angle 
of about 30 deg. When it is desired to place an axle on 
the cleaning machine rollers, the ends of the arms away 
from the storage rack are lowered by pivoting them about 
the storage-rack end. This lowers the free end of the 
loader below the pivot end, and causes the axle to roll 
toward the end until it comes against a pair of stops, one 
on each arm. Continuing to lower the arms rests the 
axle on the rollers of the cleaning machine. Power for 
this is supplied by an electric motor. 

The axles are cleaned by a revolving wire brush with 
provision for flame cleaning when necessary. The axle 
is revolved by driving one pair of the rollers with an 
electric motor, while the wire brush, also motor driven, 
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The old section of the shop showing the monorail section which 
connects the traveling beam hoists in this section with those 
in the new section—In the lower foreground is the new 
shop flooring and cast-iron-plate sections under construction 


The wheel lathe has a recessed face plate to per- 
mit turning roller-bearing assemblies on centers 


rests on the axle through a pivoted arm. It thus rests by 
its own weight and follows the contour of the axle 
automatically. 

Upon completion of the cleaning operation, the axles 
are transferred to the Magnaflux machine by a 14-ton 
trolley which runs on a fixed I-beam with a 24-ft. span. 
When the axle has been inspected, it is transferred by a 
pneumatic lift to ‘а storage rack which holds 20 axles. 
The lifting mechanism is actuated by a single-acting air 
cylinder 8 in. by 3 ft., which is free to move in a vertical 
arc at the lifter end and is pivot-mounted on the fixed 
end. The lifter end of the cylinder actuates a pair of 
arms which move along a 30-deg. path on two pairs of 
rollers. The arms are guided by a third pair of rollers 
mounted to contact the top surfaces of the arms and 
restrain the arms to the 30-deg. path. 

The axle is removed from the Magnaflux machine by 
admitting air to the cylinder which raises the lifting arms. 
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A pair of stops on the arms contact the axle immediately 
before the end of the stroke and raise the axle clear of 
the rollers of the machine. Bleeding the air from the 
cylinder allows the arms to descend along the 30-deg. 
guides. As the stops clear the top of the rack on the 
descent, the axle rolls clear of the lifter on to the rack 
for storage. Movement from this point for mounting or 
for turning is by lift truck. 

Friction bearing axles to be turned are moved to either 
one of two storage racks located a short distance east of 
the inspection area. From each rack the axles are loaded 
on to the axle lathe served by that rack. Loading is by a 
14-ft. jib crane with a 14-ton hoist. The same crane un- 
loads the axle after turning, and places it in the storage 
rack for completed axles. Each of the four axle racks, 
two for storing axles to be turned and two for completed 
axles, holds 38 axles. Completed axles are moved from 
the storage rack by the 2,000-lb. hoist on the traveling 
crane which spans the entire northeast corner of the shop. 

Previously inspected second-hand axles brought into 
the shop from the storage area north of the west half of 
the north wall of the shop are also transported by lift 
truck and follow the same procedure as those inspected 
immediately prior to turning. While on the rack for 
completed axles, the wheel seats are measured by the 
boring mill operator for boring the wheels to fit. 


Handling Friction Bearing Wheel Sets 


All friction bearing wheel sets requiring journal turn- 
ing except those with geared generator drives, are un- 
loaded west of the shop. The wheel sets are then rolled 
through the shop on Track 2 and stored on one of the 
two north-south tracks just east of the center of the shop 
on the south side. These two tracks are used for storing 
wheel sets awaiting either of the two journal turning 
lathes along the south wall. Moving the heel sets to the 
lathes is done by turning them on air jacks and rolling 
them along the track in front of the two lathes. The sets 
are loaded on the Niles lathe, which is a floor installa- 
tion, by a monorail hoist with a capacity of 4,000 Ib. The 
second journal turning lathe is a Betts Bridgeford pit 
installation, and is loaded through a bridge track. 

The layout of the storage and loading tracks for the 
journal turning lathes is such that either storage track 


can feed either machine. A clear track is also provided 
for rolling the completed wheel sets out of the shop to 
the storage area east of the shop. 

Where the friction bearing wheel sets require tread 
turning, they are moved by lift truck or by rolling on 
Track 2 to the wheel lathe or to the coach shop depend- 
ing on existing conditions. Where both journal turning 


. and tread turning are required, the sets are moved first 


to the wheel lathe and then to the journal turning lathe. 

Where one or both wheels of a wheel set are to be 
scrapped, the mounted pair are moved by hand from the 
storage tracks to Track 1 and rolled into shop on Track 1. 
Both wheels are removed simultaneously by the Cham- 
bersburg 600-ton demounting press in the northwest cor- 
ner of the shop. Wheel sets can be moved from this 
press for further movement to any point in the shop when 
emergency through service is desirable. When wheels 
are demounted, one is rolled on the pneumatic elevator 
of the wheel disposal unit. The wheel is hoisted to the 
runway level about 12 ft. above the floor and runs by 
gravity to one of two scrap bins. One bin is for steel 
wheels and the other for cast iron wheels; selection of 
the bin into which the wheel will drop is made by an 
air-operated switch. 

The second wheel removed from the axle, if it is to be 
scrapped, is rolled upon a small dolly and left there until 
the axle is moved clear of the area. The axle is moved 
out of the shop to the axle storage area north of the shop 
on the monorail with a 3,000-lb. hoist that serves the 
series of axle racks. The second wheel is then loaded on 
the wheel disposal runway to roll to the proper scrap 
bin. If one of the wheels removed from the axle is not 
to be scrapped, it is rolled by hand and to intermediate 
storage for movement by lift truck. 

The completed axles and either new or O.K. second- 
hand wheels are mounted at the 400-ton Niles mounting 
press in the northeast corner of the shop. The mounted 
wheel sets are rolled out of the shop on a track that leads 
to the storage area east of the shop. The wheels are 
bored on either of two borning mills, one for steel and 
one for cast iron wheels. Each boring mill draws upon 
the large wheel storage area west of the machine, and 
there is a small storage area for wheels immediately 
south of each boring mill. 


North side of the new shop section showing monorail that serves the 
axle-storage racks (left) and wheel-disposal runway and scrap wheel bin (right) 
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Passenger Cars Must Ве 
Standardized* 


Reasons why — Limitations defined — Present status of co-operative 
program of A.A.R. and A.R.C.I. — Extension of program in view 


Is discussing this subject with one of my mechanical 
friends, I found that the expression “standard passenger 
car” had an entirely different meaning for him than for 
me. To him it meant cars all exactly alike, with dull, un- 
interesting exteriors and interiors; with standardized 
air conditioning, heating equipment and other appurten- 
ances providing doubtful comfort conditions either be- 
cause of reasons of economy or because standardization 
had prevented the inclusion of latest improvements. 
This was, of course, entirely contrary to what I had in 
mind; standardized equipment must be the equal of the 
best in operation today in attractiveness to the traveling 
public and must never be so fixed as to preclude the 
introduction of improvements as they are developed and 
proved to be of value for increased passenger comfort 
or greater economy of operation. 


Why Are Cars Not Ordered? 


During the last year of World War II and the year, 
or year and a half, immediately following, a large num- 
ber of passenger cars were ordered by the railroads. 
In 1945 orders were placed for 2,993 units, part of 
which, however, were troop cars, and 1946 orders were 
placed for 1,247 units. During 1949 a total of only 138 
units were ordered, which is the smallest number for 
any year since 1942 when only 34 were ordered due to 


* This article constitutes the major part of an address presented before the 
Pacific Railway Club on April 13, 1950. 
T Chief engineer, passenger-car department, American Car & Foundry Co. 


By Allen W. Clarket 


war restrictions. Why, then, did we have this about-face 
to the 1949 record of 138? Several possible answers 
to this question might be reviewed: 

a—The railroads now have all the new modern passen- 
ger-train cars they need. The last complete records of 
Class I railway passenger-train-car ownership I have are 
as of January 1, 1949. The age distribution is shown in 
the table. The total number of cars delivered during 1949 
was 970. Except for one of the war years when a large 
number of troop cars were produced, this the best record 
of any year since 1930. Yet 970 is less than 3 per 
cent of the total ownership and is hardly enough to make 
much of a change in the 1949 percentages, considering 
retirements and the fact that all cars are now one year 


PASSENGER-TRAIN CARS OF CLASS | RAILWAYS 
AS OF JANUARY 1, 1949, CLASSIFIED BY AGES 


Per cent Age, years 
40.99 .... 


100.00 (Total no. 38,870) 


———————————— 


Electric lockers, if "located similarly in all cars and equipment installed in 
the same relation," reduce the difficulty of dealing with maintenance problems 
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Standard floor plans need not interfere with complete flexibility for 
seats, floor coverings, upholstery, paint and trim, and decorations 


older. If a goodly number of the 15,931 cars over 30 years 
old were not retired, they certainly should have been. So 
we are safe in saying that about one half of the passenger- 
train cars operating today are more than 25 years old 
and only a little more than 11 per cent are less than 10 
years old. Certainly, from this standpoint no one could 
reasonably contend that more new modern cars are not 
being bought because they are not needed. 

b— Passenger travel has decreased. Based on passenger 
traffic revenue, as reported by most of the railroads, 
passenger travel has decreased, at least on the railroads. 
However, it is very generally accepted that total travel 
is increasing year by year. Of course, much of this travel 
goes to competitive agencies, including the bus lines, air 
lines, and the private automobiles. This is as it should 
be if the reasons are economically sound. Some forms 
of transportation are favored by subsidies and others 
by the use of taxes for the building and maintenance 
of highways, air ports, etc. Railroad passenger travel is, 
we are sure, considerably curtailed by the 15 per cent 
tax on rail and Pullman fares. Various means, including 
publicity by the railroads and by the American Railway 
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Car Institute, and direct appeals to legislators by indi- 
viduals and groups, are being used in an effort to secure 
equal treatment for all forms of transportation. What 
can be accomplished by such means is at the moment very 
uncertain and must be, at best, considered as a supple- 
mentary approach to the problem. Rather our efforts 
should be directed to securing for the railroads their 
fair share of this enormous passenger travel with the 
kind of equipment and services that will attract the cus- 
tomers in profitable numbers. This is going to be hard to 
do if the passenger has a 50-50 chance of riding in a car 
more than 25 years old. Some one will say *Why not? 
The old cars are good enough and just as safe as the 
newer ones." That may be, but 25 years takes us back 
to 1925. At that time cars were built without air-condi- 
tioning and the coaches had walkover seats. Some of the 
cars built 15 to 20 years ago have been modernized with 
good results, but such expense hardly seems justified for 
the 19,000 cars which are over 25 years old and which 
have certainly been overtaken by obsolescence and bur- 
dened with excessive maintenance costs. No, it does not 
appear that new modern passenger equipment buying 
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has been curtailed because total amount of travel by 
people generally has decreased. 

c—The cost of new cars is too high. We must admit 
at once that this is certainly true. But we are not going 
to admit that it is the car builder's fault, nor are we 
going to say "That's just too bad. Materials cost so 
much, labor costs so much, the car builder should have at 
least a small profit to pay a dividenud for the use of the 
stockholders! money. Nothing can be done about it." 

It may be that new equipment costs are not too high 
when it is considered that customers are drawn to the 
railroads by modern, comfortable, attractive new cars, 
whereas they are driven away by the old obsolescent 
equipment which has also become a cost burden from the 
standpoint of repairs. However, as previously admitted, 
costs are too high and should be brought down to the 
extent possible so as to permit the railroad to obtain 
some net return and to carry on a continuing program of 
equipment replacement. 


How Reduce Costs? 


We think the greatest frei of reduction in cost 
of passenger-train cars lies in the direction of some 


measure of standardization. Over the years the A.A.R. · 


has accomplished much in the standardization of freight 
cars and parts largely because of the necessities of inter- 
change. This incentive, of course, does not apply so 
strongly for passenger-train cars, but is on the increase 
with “name” trains in many instances operating over 
several roads and also with the increasing railroad owner- 
ship and interchange of sleeping cars. It will probably 
be some time, however, before interchange forces stand- 
ardization through A.A.R. rules and standards. 

The lack of standardization in the passenger-car build- 
ing program since the war has produced a nightmarish 
situation for the engineering and production personnel 
of the car builders that has been little short of appalling, 
and I speak from personal experience. The wide variety 
in interior arrangements, decorative schemes, specialties 
and the multitudinous variety of details involved in 
water systems, electric lighting, air conditioning and 
heating, kitchen arrangements, beds, seats, etc., has 
almost reached the point of absurdity. : 

Take our St. Charles plant for example. Since the war 
we have had 98 lots of passenger cars for a total of 460 
units, or an average of 4.7 cars per lot; 18 lots with a 
total of 106 cars are still to be delivered. The largest lot 
was for 20 cars and there were 18 orders for one car 
only. Nineteen railroads are included in the list with 22 
types according to standard A.A.R. classifications. In- 
cluded in this program were eight major types of framing 
ео with numerous minor variations of each of 
these: 

1—Carbon steel with welded frame and riveted sheets. 

2—Low-alloy high-tensile steel with spot-welded sheets. 

3—Low-alloy high-tensile steel with riveted sheets. 
4—Low-alloy high-tensile steel with stainless-steel 
fluted exterior. 

5—Low-alloy high-tensile steel with riveted aluminum 

sheets. 

6—Aluminum framing with riveted aluminum sheets. 

7—Aluminum framing with fluted anodized aluminum 

exterior. 

8—Steel underframe with aluminum superstructure 

and sheathing. 

If you think the making of some 500 to 2,500 drawings 
for each of these lots and the issuing of 500 to 1,000 
requisition sheets per lot did not involve one or two 
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headaches, then think of the work involved in making 
changes required by some of the railroads during the 
progress of the engineering work and sometimes after 
construction was well advanced, and I am sure you will 
feel slightly dizzy. And the above is the work of only 
one car plant. A survey of all the builders of passenger 
cars for the postwar period shows 3,781 cars ordered of 
316 basically different types from 424 different floor 
plans. I doubt if any other manufacturing industry with 
equal volume of business ever faced such a highly “cus- 
tomized” program. It is certainly not surprising that 
costs have been high when it is realized that quantity 
purchases of materials have been impossible and organi- 
zation of labor forces and provisions of jigs and fixtures 
have, of necessity, been geared to the small lots of cars. 

The tremendous amount of engineering work involved 
because of the wide variation in designs has, in many 
cases, been the bottle-neck of production. Experienced 
personnel in the numbers necessary to produce drawings 
and requisitions as rapidly as needed to match possible 
shop schedules have never been available, making it 
necessary to train recruits from other fields of 
engineering. 


What Does the Public Want? 


During the period immediately following World War 
II when considerable publicity was being given to the 
cars being ordered by the railroads, this letter appeared 
in the “Letters to the Editor” column of the New York 
Herald Tribune: 

“The railroads, through questionnaires, are trying to 
determine what the people want postwar trains to be like. 
One gets the impression they are planning a circus on 
wheels, with radios blaring, snack bars everywhere, 
children darting about on roller coasters, movies, a 
library and smoking and drinking all over! Bedlam, 
in short. 

“Some one ought to tell the railroads that what we 
travelers want is simply safe, comfortable, inexpensive 
transportation. That's all. Seats designed by a furniture 
man and not by a railroad engineer. Good food. Com- 
fortable foot rests on long journeys, instead of metal 
bars; clean cars; toilets that flush; a place to put baggage 
and luggage out of the way; good air conditioning; 
polite and intelligent service. In short, a perfection of 
existing facilities.” 


Standardization Limitations 


It is not to be expected that railroad passenger cars 
can be standardized 100 per cent in all details, or that 
the number of designs can be reduced to only three or 
four types. A certain amount of variation is just inherent 
in the business. For example, more than one type of 
coach must be considered to meet the requirements of 
short trips with high traffic density and for the long over- 
night trips. Within these limitations, however, a very 
considerable amount of standardization is possible, in- 
cluding complete cars of certain generally used types and 
interchangeable parts and units for such types as cannot 
completely follow a standard design. 

In considering variations from standard designs, care 
must be exercised to make sure that departures are neces- 
sary and that any advantages, real or fancied, are of suffi- 
cient importance in bringing in additional revenue or in 
‘savings in operating cost to justify the additional cost 
and production delays involved. For example, we cannot 
understand why diner kitchens for serving 36 to 48 pas- 
sengers must have entirely different kitchen dimensions 
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Why must diner kitchens for serving 36 to 48 passengers 
have different dimensions and arrangements on each railroad? 


and detail and arrangement of fixtures on each railroad 
for whom we have built this type of equipment. 

Any standards adopted must, of course, be subject to 
change as new designs are developed and as new mate- 
rials become available. No standard should be made so 
inflexible and permanent as to prevent improvement. 


A.R.C.I. Committee Goes to Work 


In June, 1948, W. T. Faricy, president of the A.A.R., 
received a letter from the chief executive of one of the 
larger railroads which read: 

"Recently, in receiving bids for a number of pas- 
senger cars jointly with some other railroads, it was 
necessary for all the bids to be declined because of the 
great advance in price, as well as the extremely high price. 

“It has been suggested that the A.A.R., through its 
Mechanical Division, probably ought to recommend a 
standard passenger car and several types of sleeping cars, 
in order to obtain a lower cost. 

"There is so much individuality in this question of 
passenger cars, I don't know whether the suggestion is a 
feasible one or not, but I am referring it to you for 
your consideration." 

This problem was referred to the Mechanical Division 
of the A.A.R. and to the American Railway Car Insti- 
tute. The latter called on its Committee on Passanger 
Cars for its recommendations. This committee consists 
of F. L. Murphy (chairman), chief engineer, Pullman- 
Standard Car Manufacturing Company; R. Furrer, vice- 
president, engineering and research, American Car & 
Foundry Co.; Gen. G. M. Barnes, vice-president, Budd 
Company, and W. F. Kamman, Jr., chief engineer, St. 
Louis Car Company. The first meeting was held on 
July 27, 1948. At this meeting and at subsequent meet- 
ings assistants of the committee members also aided in 
the detail work. The wholehearted co-operation of the 
representatives of the four car builders was evident from 
this first meeting and all decisions have been made 
unanimously. 

A review of the situation disclosed some degree of 
standardization already established: 

1—An overall length of 85 ft. over coupler pulling 
faces was being generally used. 
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2—The A.A.R. cross-section contour for passenger cars 
was adopted as standard in 1940. 

3—The A.A.R. construction specification was ad- 
vanced to standard in 1945 and is generally accepted by 
railroads and car builders as representing the minimum 
for strength requirements. 

4—A standard baggage-car floor plan and specifica- 
tion, A.A.R. Circular DV-1175, was adopted as revised 
June 25, 1948. 

5—Battery-box dimensions and some details were 
adopted as standard in 1945. 

6—Tightlock couplers, wheels, axles, and some other 
details are covered by well-established A.A.R. standards 
and specifications. 


What the Committee Has Accomplished 


The A.R.C.I. committee decided to attack, first, floor 
plans for miscellaneous passenger-train cars, including 
baggage, baggage and mail, baggage-dormitory, coaches, 
parlor cars, diners and observation-lounge cars. After 
several meetings a set of plans was agreed upon as 
acceptable to the four builders. These, assembled in 
booklet form, included seven basic designs which, with 
some variations and combinations, comprise a total of 
seventeen floor plans. I quote from the foreword in the 
book of proposed standard plans: 

“These floor plans are based upon a careful study of 
all similar cars built in recent years and have been 
adjusted to conform to varying traffic requirements 
throughout the country. While maximum economy has 
been a primary consideration, it is believed that all recent 
developments which have met with general acceptance 
have been included or improved upon and that the pro- 
posed cars are more than equal to the best cars on the 
roads today. 

"In addition to permitting more economical construc- 
tion, these plans have been designed to simplify and 
facilitate maintenance and to minimize stock parts. 

"Some of the more outstanding features of the plans 
are as follows: 

“1—АП cars, particularly coaches, have washroom and 
toilet facilities above existing standards. Luggage lockers 
and adequate miscellaneous locker space have been pro- 
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vided in every instance. These modern trends have been 
recognized even though a slight increase in passenger 
capacity might have been possible in one or two in- 

stances if less consideration had been given the overall 
icture. 

“2 Window areas have been increased beyond even 
the most recent developments. Glass sizes have been 
standardized, and the number of sizes reduced to a 
minimum. Seat arrangements have been carefully ad- 
justed to conform to the window spacings. 

“3 _Flectrical lockers are sufficiently large to take 
care of any and all equipment that might be installed in 
them, and accessibility for maintenance is excellent. 
Additionally, being located similarly in all cars, equip- 
ment can always be installed in the same relation, re- 
ducing the difficulty in locating maintenance problems. 

*4— Complete flexibility is provided for seats, floor 
coverings, upholstery, paint and trim, decorations, and all 
other fittings which do not involve the besic design. 

*Degree of luxuriousness and the individuality of the 
car, in consequence, can readily be adjusted to reflect 
the wishes of the ordering railroad. 

“These floor plans are not complete in every detail. 
They do, however, outline seat spacings, room sizes, 
room arrangements, window spacings, locker locations, 
and all main features. Individual builders may vary 
some dimensions or details to suit their construction 
and practices, but so far as the public is concerned, the 
accommodations in each type of car would be the same 
regardless of the builder." 

This report was submitted by S. M. Felton, president 
of the A.R.C.L, to Mr. Faricy in April, 1949. It was 
immediately referred to the A.A.R. Mechanical Division 
committee on minimum specifications for passenger 
equipment cars. А joint meeting between the A.A.R. 
committee and the A.R.C.I. committee was held on June 
1, 1949. The comments of the A.A.R. committee mem- 
bers have now all been received and tabulated for further 
discussion and final decisions at another joint meeting." 
In the meantime, a committee representing the Oper- 
ating-Transportation Division of the A.A.R. has been 


* [n its report at the annual meeting of the Mechanical Division held at Chicago 
June 26-28, 1950, the General Committee stated that *'this project is rapidly 
nearing completion and will be submitted to the member roads for approval 
within a very short time.” 


requested to study these plans and to co-operate with the 
Mechanical Division committee. It is sincerely hoped 
that these efforts will soon result in the adoption of these 
plans by the A.A.R. as standard, with such modifications 
as may be agreed upon. 

A composite clearance outline has also been sub- 
mitted to the A.A.R. by the A.R.C.I. committee. Uncer- 
tainty as regards tunnel clearances has always been a 
source of great difficulty. It is hoped that the outline 
submitted will be acceptable to all railroads so that 
standard designs suitable for interchange may be de- 
veloped with certainty. 


Futher Steps in View 


At a later date the A.R.C.I. committee proposes to 
submit standard sleeping-car plans of several types for 
consideration. This subject has been purposely delayed 
to permit the full development of passenger reaction 
to the many varied arrangements which have been built 
since the war. And this is a subject which really needs a 
going over. At last count there have been in the postwar 
group of sleepers at least 22 different types based on the 
number of drawing rooms, compartments, bedrooms, 
roomettes and open sections included in the plans. Dif- 
ferences existed in the floor plans for almost every lot of 
each of these basic types as to the detail arrangement, 
location of the rooms, lockers, porter’s accommodation, 
toilet arrangements, etc. 

At the present time the subject of specialty designs and 
application conditions is being actively developed. The 
A.R.C.l. committee does not propose to recommend 
specific devices of particular manufacturers as standard. 
It does propose to set up standard application dimen- 
sions and size limitations. Consultations with the manu- 
facturers is bringing out a willingness on the part of prac- 
tically all of them to agree to changes necessary to meet 
the proposed standard conditions to the end that any 
make of specialty desired or specified by a railroad com- 
pany may be used without any change in the standard 
supporting members or connections. 


No individual can do this job alone. If everyone 


connected with the industry, including railroad, car 
builder and specialty manufacturer, does his part, a very 
substantial contribution can be made toward improve- 
ment in the railroad passenger travel situation. 
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Some Ways То Reduce Hot Boxes 


Eight specific recommendations are advanced based on 
data accumulated during 25 years of study and service 


IE MAY surprise many to know that railroad cars as a 
whole are operating 99.95 per cent free of hot boxes. The 
figures are based on hot boxes per month averaged over 
a year’s period. The elimination of the .05 per cent 
failures may seem a difficult if not impossible task but 
even this small percentage represents an average of 8,000 
car setouts a month, and perhaps three times that num- 
ber in some hot months. President Metzman of the New 
York Central has aptly described hot boxes as the 
“scourge of railroading.” d 

When analyzing means of preventing hot boxes, the 
major remedy is found to be a well-planned and executed 
method of inspection. Inspection costs will be increased, 
but the total cost to inspect and repair the equipment 
should be less than that now expended for repairs after 
cars are set out on account of hot boxes. In other words, 
it should cost less to remove the cause than make re- 
pairs after the hot box has occurred. Additional bene- 
fits, of course, should be reflected by increased revenue 
from improved service and better satisfied customers. 

There are 1,902,265 railroad-owned cars and 263,747 
private line cars in operation. A continual wearing out 
and damaging of journal box parts makes it necessary 
that defects be found and corrected before causing fail- 
ures and train delays. 


53,300 Potential Hot Journals 


It is hard to realize that approximately 53,300 journals 
are at this moment operating, undetected, at higher than 
normal running temperatures. These are in addition to 


* Journal Box Servicing Corporation, Chicago. 
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By T. W. Potter* 


potential failures located and corrected daily by ordinary 
inspection methods, and represent .33 per cent of the 
total journals in service. The 53,300 may not all fail at 
once, but could run several days before failure. If these 
boxes were carefully examined for the cause of excessive 
temperature, the results would show roughly: 29,092 
bearings with defects developed in service; 13,538 with 
excessive foreign matter such as lint, commodity dust. 
snow, water, etc., which had collected between the bear- 
ing and journal; 6,503 defective journals; 3,743 with 
no defect within the journal box, but heating due to 
improper load distribution or defective car construction 
or condition; 318 with journal packing too wet to wick 
or filter the oil; 106 with insufficient oil. 

This breakdown of causes was made by means of vari- 
ous yard checks, using organized thermal inspection 
crews to locate the potential failures before they occurred. 

Abnormal bearing temperatures are responsible for the 
excessive number of hot boxes during hot weather. Dur- 
ing cold weather, the same conditions may be present. 
but because of the cool air circulating around journals 
carrying off the excess heat, the bearings do not always 
reach the failing temperature, which is the melting point 
of the bearing lining. 

These defects cannot be detected by the ordinary in- 
spection methods given cars at most terminals. They can 
be detected only by opening the lids and feeling journal 
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ESSENTIAL STEPS TO BE TAKEN 


(1) Change truck design to prevent the unseating of journal 
bearings when cars are coupled at excessive speeds or 
when brakes are applied. 

(2) Equip all cars with clasp brakes to prevent bearings from 
unseating on emergency application. This item can be 
eliminated if No. 1 is corrected.) 

(3) Take positive action to limit the speed of coupling cars 
in switching and freight classification yards to two miles 
an hour. 

(4) Provide thermal inspection of incoming trains to detect 
boxes with minor defects before trouble develops. 

(5) Keep competent thermal inspectors on duty in sufficient 
numbers to give thorough attention to all cars. 

(6) Reduce the time for periodical repacking, with its in- 
spection of journal.box parts, to a maximum of 12 
months. 

(7) Provide a minimum viscosity index of 75 on new car oils. 

(8) Enforce the provision that all journal-box packing used 
on cars in interchange fully meets A.A.R. specifications. 


ends with a bare hand immediately on arrival of trains 
in yards. Placing a hand on journal boxes will not reveal 
the trouble, as the boxes are not yet hot enough but are 
on their way to give trouble if not discovered. 

Almost every train of 100 cars has from one to six 
such boxes operating at higher than normal tempera- 
tures, but not yet hot enough to attract attention. They 
are potentional failures, but will continue to run until 
failure overtakes them, unless they reach a repair track 
for repacking and bearing inspection in the meantime. 
The hot weather months reap a harvest of these over- 
ripe ones, causing criticism from top railroad officials, 
magazine articles on causes of hot boxes, and much 
scratching of heads by mechanical officers for explana- 
tions satisfactory to their superiors. Frequently the oil 
or waste is blamed and manufacturers criticized unjustly. 

А most interesting article in the December 24, 1949, 
issue of Railway Age, tells of 42,000,000 miles without 
a hot box on a fleet of cars. This is outstanding and is 
indicative of what can be accomplished. As pointed out, 
however, the cars were of 100,000-Ib. capacity, carrying 
an average of about 25,000 lb.; were not operated in 
interchange; had full size journals; were not humped; 
had special draft gears, and received "closer attention 
than the average car." That these cars were given pre- 
ferred attention is borne out by the improved record as 
compared to that of the first 73,000,000 miles which pro- 
duced nine hot boxes. From this experience some im- 
proved technique was evidently developed to produce the 
better record. If this same kind of interest and service 
could be given all cars, the results would be comparable. 

Reducing the load per square inch of bearing area by 
using larger bearings and journals does not appear to be 
the solution to improving the record. The over-all good 
performance of 99.95 per cent of journals is convincing 
evidence that the bearing size is approximately correct, 
and that undiscovered defects caused by wear and tear 
are responsible for the failures. Moreover, thousands of 
individual boxes and many individual cars are making as 
good a record, and doing it while carrying four to five 
times the load. One railroad has a record of four years' 
operating a fast merchandise train without a hot-box 
delay, equivalent to 47,000,000 car miles. 

Roughly, there are two million cars operating in the 
country with 16,000,000 boxes, most of which must be 
examined carefully every day and defects corrected be- 
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fore the cars leave terminals if they are to operate with- 
out failure. It can be done if the interest is equal to it. 


Basic Causes of Defects 


Truck Design—Through the years, much improvement 
has been noted in the strengthening of car parts, such as 
sills, underframes, draft gears, couplers, etc. The in- 
creased shock received from humping, switching, and 
emergency braking, has made such improvements im- 
perative. Nothing has been done, however, to relieve the 
journal bearings of the shock and battering received 
under the same conditions. 

The main cause of bearing defects is directly related 
to truck design, which makes little provision for stopping 
the forward movement of axles at the instant of car-to- 
car impact or brake application. The axle travels in the 
box far enough to allow the journal to roll out of the 
bearing. To do this it must lift the car, forcing the 
journal diagonally into the packing and causing its dis- 
placement. While the bearing is lifted, lint or thread 
clinging to the journal finds its way under the bearing. 
As the bearing returns to its proper seat, the damage has 
begun and the box made ready for trouble on the line. 
Not infrequently a mass of packing is pushed under the 
lifted bearing during yard-switching. As a result, the 
waste manufacturer may be condemned for having short 
ends in the packing waste, yet the same thing would 
happen if every thread were a yard long. 

The unseating of the bearing caused by damaging 
blows affects the hearing internally and externally, and 
increases the radius of the bore, thus preventing the use 
of full bearing area. If car designers will improve truck 
design to meet this condition, a major step will be taken 
to STOP HOT BOXES. 

Rough Handling—Sharing with inadequate truck de- 
sign as a contributary cause of hot boxes is the rough 
handling cars receive in switching. In a recent publica- 
tion in Railway Age, President Barriger of the Monon 
brought out the need for improvement. His article dealt 
principally with damage to freight, but rough handling 
is also a serious cause of hot boxes. He pointed out that 
cars should be coupled at not over two miles an hour, 
and that if coupled at speeds greater than four miles an 
hour, such impact then comes under the heading of 
collision. If cars are coupled at two miles an hour, the 
movement of the axle will not be so serious, but when 
coupled at excessive speeds, with the axle loose in the 
box, the entire journal-box assembly receives serious 
pounding. Frequently the fillet of the journal is dam- 
aged against the partition of the dust-guard groove, and 
the sides of the journal boxes are bent by internal blows 
from the journal collar. Cases have been noted where 
the bearing was completely displaced, landing under the 
journal and leaving the wedge to replace it on top of 
the journal. Rough handling, therefore, is plain de- 
structiveness to equipment, as well as lading, and should 
be discontinued. 

Wet and Dirty Packing—Another serious cause of trou- 
ble is water and dirt in the packing. Such conditions may 
be principally attributed to flood water covering the oil 
boxes, sifting of snow and dust, and allowing cars to 
run over the date limit for repacking. In addition, there 
exists the occasional flagrant violation of restenciling 
cars without actually doing the repacking or inspection 
work. Fortunately this practice occurs infrequently, but 
one such case is too many. 

Clean oil and clean waste are essential to good lubrica- 
tion. Much progress has been made in this respect. The 
situation in this regard, however, was not improved in 
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1942 when the time for periodic repacking апа inspec- 
tion of journal boxes and contained parts was increased 
from 12 to 15 months, while at the same time the mile- 
age per car per month was about doubled. Some roads 
repack system cars with packing that cannot be used on 
foreign cars because it does not meet A.A.R. specifica- 
tions, yet the same system cars travel country-wide, caus- 
ing trouble and delay. The existing specifications are 
very liberal, and every railroad should at least meet 
their requirements. 


Everything Depends on Inspection 


To effect maximum improvement in car journal opera- 
tion, everything depends on an extraordinary inspection 
system. To discover the 53,300 slightly overheated jour- 
nals which are presently being overlooked, requires that 
the eight boxes of every moving car be inspected at 
least once each day. This inspection must be so carefully 
executed that none of the 53,300 defective boxes will 
escape detection and on-the-spot correction. Trouble shoot- 
ers in automotive, airplane, and Diesel engine work are 
more thoroughly trained and experienced than mechanics 
who make the repairs. The industries referred to find 
such procedure highly satisfactory. It may be expedient 
for the railroads to benefit similarly by enlisting lubrica- 
tion specialists to train car inspectors and oilers in the 
proper technique concerning elimination of defects. Oil- 
ers and inspectors for the most part may be expected to 
carry out their assignments efficiently if properly trained, 
informed and permitted sufficient time to do their work. 

Thermal Inspection—The best known method of dis- 
covering these slightly over-heated boxes is that of thermal 
inspection. Inspectors must be available on arrival of 
trains, and immediately perform the inspection by opening 
lids and placing the bare hand on the journal, marking 
with chalk those that show overheating, and jacking the 
cars to find the cause. Generally, but a few minutes are re- 
quired if facilities are conveniently arranged; otherwise, 
cars should be set not on an adjacent track for correction 
and forwarding in a later train. Obviously, it is impor- 
tant to supply. an adequate force of trained inspectors 


to make sure the thermal inspection is properly made. 
When cars have not moved far enough to warm the 
journals, more careful inspection is required using all 
means of detecting defects. 

The breakdown of causes of trouble concerning the 
53,300 boxes was determined and verified from actual 
thermal inspections on one large railroad. If all roads 
started this careful inspection at once, most of these 
53,300 dangerously defective boxes would be corrected 
within two or three days. Thereafter the number located 
would be small, but the most vigilant inspection would 
be necessary to maintain best performance. 

As to the ordinary inspection given by most railroads, 
many are making an honest effort to keep the journal 
boxes and contained parts in good condition, free from 
defects that cause hot boxes; others pay little or no at- 
tention to this feature. Improvements can be made by 
co-ordination of efforts through the A.A.R. In most re- 
spects, A.A.R. specifications and standard practices are 
sufficient to obtain good performance. lt is exceedingly 
important, however, that all owners and operators give 
their complete cooperation in maintaining better than 
minimum standards. 

The reports of the A.A.R. Committee on Lubrication 
of Cars and Locomotives, concerning “Hot Boxes—Cause 
and Prevention,” Circulars DV—1064 and DV—1191. 
are very commendable. 

The Car Department Officers Association as well is 
deserving of commendation for the recommenadtions of- 
fered September 19, 1949, by their Committee on Analy- 
sis of Train Yard Operation to Improve Performance. 


Car Oil 


Viscosity Index—Most car oil purchased by the rail- 
roads is generally satisfactory for good performance 
except in cases of extremely hot or cold weather. To meet 
these extremes, the need is for an oil that will not break 
down in lubrication during the hotest weather and still 
be able to avoid rolling of packing in boxes in extremely 
cold weather. The spread of this temperature range is 
measured by the viscosity index of the oil. The higher 


Left: Waste pulled under a journal bearing hot at each end—Center: How the bearing metal flows when a standard 
bearing is applied to an undersize journal—Right: A spread lining caused by journal movement toward the side of the box 
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the viscosity index, the wider the range between these 
two critical points. Viscosity index should not be con- 
fused with the pour point of an oil. Some oils with a 
below-zero pour point may have a low viscosity index, 
and would cause trouble in extremely hot or cold weather. 

It is doubtful if many hot boxes are caused from poor 
quality oil or from lack of sufficient oil in the box, though 
such excuses are often given. More failures are caused 
by too much oil which floods the journal, carrying with 
it lint and dirt which have not been filtered through the 
mass of waste. The lubrication ability of the oil now 
used far exceeds the demands of journal lubrication ex- 
cept as pointed out on viscosity index. 


Cut-Back Oil—lf it is necessary to use cut-back oil, 
the regular oil should be reduced with blending oil of 
high viscosity index, low pour point, and not less than 
300 deg. F. flash point. All railroads should share in 
an effort to improve the oil by buying, when necessary, 
oil of high viscosity index. All oil going into boxes should 
meet specifications. 


Journal Bearings 


It is evident from many years of service that cap 
bearings on axles are the simplest of all load-carrying 
bearings. They are the easiest to inspect, repair or renew, 
the least expensive to lubricate and maintain, and by far 
the most economical in original cost. 

The lowering of journal-bearing standards in the design 
of the “emergency bearing" during the war, apparently 
has been partially responsible for a decided increase in 
hot-box train delays, which has not been completely 
overcome to date. 

recess in the back of the journal bearings may be 
conducive to increased failures, because it further weakens 
the shell of the bearing which previously was subject 
to distortion from the shock of bruits and switching. 
The recess also appears to effect the concentration of 
weight on the сара. and fillet which are the hardest 
areas to lubricate. 

The narrowing of the bearing width between the lugs 
in the journal box has allowed the sides of the bearing 
to take more severe shock and bruising during humping 
and switching, as well as during brake applications on 
single-brake equipment. 


Bearing Trimmers Remove Spread Lining—New jour- 
nal bearings are made with greater radii than new 
journals; therefore, a still greater difference in radius 
exists when applying a new bearing to a journal turned 
down to the limit dimension. To reach compatible radial 
surfaces, the bearing lining must necessarily mold itself 
in service. During this seating period, excess babbitt 
spreads over the edge of the bearing, interfering with the 
oil circulation. Foreign matter and lint are trapped at the 
bearing edge, preventing passage of an oil film between 
the journal and the bearing surfaces. Portable journal- 
bearing trimming machines are used on many repair 
tracks to remove this over-run lining that causes so many 
journals to operate at excessive temperatures. Following 
thorough inspection, hammer testing and trimming, the 
bearing is reapplied to the journal from which it was re- 
moved and from where it had seated itself in service. 


Rebroaching—Rebroaching babbitt-lined bearings to 
the original radius for application as new bearings is not 
the best practice for the principal reason that babbitt 
having once shaped itself to a journal, received pound- 
ing and impacting, undergoes a work-hardening some- 


* See Series A No. 9. Technical publication of the International Tin Research 
and Development Council. 
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times as high as 48 per cent." Though properly re- 
broached, the fact remains that the babbitt lining has 
become hardened through service, and in most cases will 
not lend itself to reseating. 

Tolerances on bearing and journal lengths are exces- 
sive for best performance, aid in some extreme cases a 
short bearing and a long journal at the same box loca- 
Wax ha cause considerable flange cutting on the opposite 
wheel. 


Journal Box, Wedge and Journal 


The journal wedge and top of the journal box should 
have radii maintained to a lower limit of wear than the 
present A.A.R. limitations, as these are prescribed as 
maximum wear allowable and not necessarily a working 
standard. 

The journal boxes with ribs cast within are a great 
improvement over many of the old boxes in service. The 
rib is an asset in holding the journal packing in place 
and in giving the box packer a marker for use as a guide 
in packing. Many square-bottom boxes in service also 
help to hold the journal packing in proper position. 

There is no doubt that deflector strips give exceptional 
results in keeping water, snow, and dirt from entering 
the journal boxes regardless of the fit of the lid. 

Journals are finished by roller burnishing, a method 
which has given satisfaction in the past, but because of 
the lack of a geometrically perfect surface, some time is 
required in service before the finish of the journal and 
the bearing become well fitted to each other. Unques- 
tionably, the main cause of new journal failures may be 
attributed to this imperfect surface. Їп addition, the per- 
missible tolerance of journals, diametrically and axially, 
is conducive to poor bearing fits. However, if careful at- 
tention is given during the break-in period, while the 
bearing and journal are becoming adjusted to one an- 
other, they will still give excellent performance. 

If the journal position in the bearing could be con- 
fined to a maximum movement of 144 in., most of the 
waste grabs and distorted bearings could be eliminated 
and major progress would thereby have been made in 
the stopping of hot boxes. Thermal cracks, directly re- 
lated to hot journals. would be dispensed with, as well as 
the necessity of concern over intergranular penetration of 
copper. It is common knowledge that copper penetration 
into the journals makes an axle very dangerous to use in 
service as it is likely to break ой while cold, causing 
expensive derailments. Journals that have been subject to 
high temperature in the presence of the molten copper of 
the bearing, should not be returned to transportation 
service. 


Journal Packing Waste 


Journal waste is blamed for many failures where it is 
not at fault. It has only *wo purposes: a filter medium 
and a capillary transfer medium. Both cotton and wool 
threads or a mixture of these in any proportion have 
these qualities. The inclusion of solids, such as rayon, 
nylon, sisal, etc., lower the efficiency of fibrous materials 
and actually act as bleeders, decreasing both the filtering 
and capillarity in relation to the percentage of such 
materials. 

The best performance can be obtained from clean un- 
treated cotton or wool or a mixture of the two. The waste 
should be checked more closely than ever before because 
so many types of synthetic threads and chemically treated 
fibers are becoming a part of the waste supply. Some of 


(Continued on page 515) 
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Special equipment simplifies the job of handling wheels 


The Lackawanna's Diesel Shop at 


Scranton, Pa. 


А Frer a thorough survey had been made to deter- 
mine the operating and economic advantages of the 
replacement of steam by Diesel-electric road motive 
power, the Delaware, Lackawanna & Western inaugurated 
Diesel road service in May, 1945, after having had since 
1926 experience with Diesel power in switching service. 
The first road power was for road freight service and 
consisted of twenty 1,350 hp. Electro-Motive units, twelve 
of which were used as зе Бу power to make up three- 
unit 4,050 hp. locomotives and the remaining eight, of 
a different gear ratio, were used as two-unit 2,700 hp. 
pushers. These latter locomotives are used to assist 
trains over the heavy-grade territory east and west out 
of Scranton, Pa., and east of Groveland, N. Y., where 
the grades range from approximately 8 to 20 miles in 
length and with gradients of from 1.2 to 1.73 per cent. 
The immediate results of the Diesel operation indicated 
the potential savings due to high availability, reduced 
manpower for maintenance and servicing and the ability 
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to substitute modern and less expensive facilities for 
inspection, servicing and maintenance than had been 
required for steam power. 

During the first year of Diesel operation it was found 
possible to retire 47 steam locomotives of the heavy 
Mikado type and subsequently additional Diesel locome 
tives were added to the fleet for both road freight and 
passenger service which permitted the retirement of : 
substantial number of steam units in addition to tho% 
previously mentioned. At the present time the fleet ot 
Diesel-electric road locomotives on the Lackawanna cov 
sists of 60 freight units and 15 passenger units and the 
retirement of steam power from 1945 to this year total: 
117 locomotives—16 passenger and 101 freight. 

As soon as the road freight power went into service i» 
1945, it became obvious, from the satisfactory results 
obtained, that further expansion of the Diesel opera- 
tions were in prospect and the Lackawanna immediate!’ 
took steps to provide modern facilities for servicing and 
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Diesel Shop Organization 
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maintenance. The original Diesel service shop was built at 
Scranton, Pa., in 1945 and consisted of a five-track 
layout with two platform-type inspection and assembly 
tracks about 170 ft. long, space for engine overhaul, parts 
reconditioning, electrical work, stores and office space. 
Since then additions have been made to the building in 
the form of two additional platform-type tracks (with 
space for a future third track), additional shop space 
for electrical work, engine overhaul and parts recon- 
ditioning. 

The original shop was described in detail in articles 
appearing in the Railway Age for November 23, 1946, 
and in the May and August, 1946, issues of Railway 
Mechanical Engineer. 


Method of Handling Power 


Diesel units in freight and passenger service are 
scheduled into the shop on a mileage basis. Daily re- 
ports are made to the chief clerk at Scranton. Shops from 
the various terminals over the system showing the total 
locomotive mileage as recorded on the speed recorder 
on the locomotive. When a locomotive has run out its 
mileage, the transportattion department is so notified 
and they hold the locomotive out of service on arrival 
at Scranton. 

The locomotive is then serviced and sent to the Diesel 
shop for routine inspection. The inspections are made in 
accordance with work reports previously made by a 
clerk using an EMD slide-rule chart. A number of items 
other than those which appear on the slide-rule chart are 
also on this report. Such items are Т.С.С. inspections, 
truck changes on account of wheels nearing the wear 
limits, tightening down of power assemblies installed in 
the engines the previous two trips, oil changes recom- 
mended by the laboratory as a result of analysis, and new 
specialties or equipment to be installed on the locomotive 
as improvements. 

The slide-rule chart was made up with the primary 
purpose of scheduling maintenance on the locomotives so 
that it would be evenly distributed through the inspec- 
tion periods and so that at no one inspection period 
would there be any excessive amount of work, making 
it necessary to hold the units out of service more than 
the nine or ten hours that they are usually in for the 
inspection. 
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The exception to this is the periods at which the 
engine and unit overhauls are scheduled at approxi- 
mately 180,000 miles (the axact mileage depends on, the 
fuel consumption rate per mile for the various classes of 
locomotives). At one test (No. 36) the unit is held out of 
service and all the power assemblies (heads, liners, pis- 
tons, connecting rods, etc.), oil cooler, fuel pump, and 
any subassemblies that may be worn or leaking oil 
through the various joints are removed. The engine is 
then thoroughly cleaned and reconditioned assemblies are 
reinstalled. To facilitate this work, the roof hatch is 
removed. 

Before the engine is opened up to remove the power 
assemblies, the electrical men blow out the main gen- 
erator, auxiliary generator, resistor boxes and electrical 
cabinets, after which the equipment is either washed or 
wiped down with a solvent. The cables and equipment 
are inspected, repaired and repainted with insulating 
paint. All hose connections are renewed, the unit is re- 
unit is repainted as needed, and trucks are replaced if 
needed. 

The unit is then load tested and, if all temperatures, 
pressures, and the horsepower output are satisfactory, 
the unit is returned to service. 

With this system the unit is then expected to perform 
as a new unit with a minimum of maintenance until the 
next overhaul period. This maintenance method has 
proved satisfactory and has materially reduced the out- 
of-service time for such items as water leaks, broken 
valves, broken rings, lube oil dilution, and bearing 
troubles. It also has helped in the problems of keeping 
the engines free of oil leaks. 

It also has the advantage in that the mechanics re- 
building the engines become expert in their work and 
difficulties due to improperly applied bearings, power 
assemblies and the adjustment of the various parts of 
the engine are almost entirely eliminated. Further, the 
thorough cleaning of the engine and its component parts 
prior to reassembly eliminates the possibility of scoring 
of bearings or parts due to dirt. 

This same procedure of overhaul is repeated at 360,000 
and 540,000 miles, with the exception that additional 
inspections of equipment are made at 360,000 miles and 
the main bearings are renewed at this time. At 720,000 
miles the unit is stripped and the engine, generators, con- 
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MACHINE TOOLS AND SHOP EQUIPMENT IN SCRANTON DIESEL SHOP 


Parts Reconpitioninc Коом 

3 ft. by 6 ft. by 18-in. cylinder head stands 
Cylinder head polishing flexible shaft grinder 
Buffing and polishing lathe with dust collector 
ZA-12 Zy-Glo Magnaflux 

Honing fixture (cylinder liners) 

40-ton hydraulic press 

Valve grinder and valve rack 

24-in. verticaldrill press 

Cylinder head reconditioning stand 

KC-3 portable Magnaflux 

1,000.1Ь. jib crane, 17-ft. radius 

16-ft. radius, 1,000-lb. jib crane 

14-ft. radius, 1,000-lb. jib cranes 

10-ft. radius, 750-lb. jib crane 


Pants Cieantnc Room 

Four 32-in. sq. compartment air filter cleaning tanks. Drain trays located on 
outlet end of tanks 

Bin-type draining ovens for flat type filters. (Engine room) 

Draining ovens for cylindrical type filters. (Engine) Ovens located on top of 
bin-type draining ovens. 

Michiana filter element cleaning tank 

Michiana filter element storage box 

Three 6-in. I-beam, 1,000-1Ь. hoists 

Four transfer trucks 

3-ft. by 6-ft. engine parts cleaning tank 

4-ft. by 6-ft. 414-in. cleaning tanks, 
and pistons 

4-ft. 8-in. sq. rinse booth 


cylinder liners 


Erecmicians’ Room 

5KW motor generator set, Under bench 

Stack switch tester 

4ft. 8-in. sq. rinse booth 

9-ft. radius, 1,000-lb. jib crane 

Drill press, Delta No. 17-205 

Black & Decker No. 85, 10-in. diameter wheels, double- 
dust collector, bench type grinder 

Portable Hy-Pot testing machine 


1 


Am Braxe AND MacHiNE Room 

AB and 4C test racks 

18-іп. diameter by 214.in. face. double Bridgeport floor grinder 
18-in. by 8-ft. engine lathe 

34-in. by 12-in. by 20-in. range milling machine, 12-in. swing 
24-in. crank shaper 

1,000-lb. crane 


Truck Rxrams 

Four stands for traction motor, wheel and axle assemblies 
Electric winch 

Pipe bench 

Arbor press 

Brake rigging rack 

20-ton electric crane 

Three-ton electric crane, floor operated 

Load tester, Portable 

18-ft. radius jib crane 


On Track PLATFORMS 

Piston and rod assembly carts 

Demineralizing plant : 

8-0. diameter by 26-ft. storage tank 

Motor generator set, portable, H.V.W. interpole type, Frame No. 60, 750a, бт, 
375a, 15у, s.w. 


Two 4,000-1Ь. floor operated, pendant, electric cranes 
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The arrangement of the Lackawanna Diesel-electric locomotive repair shop as 
it is today. The original shop, built in 1946, has been expanded by the addition 
of two more tracks, with provision for a third through track, the enlargement 
of the parts reconditioning shops and outdoor wash and inspection platforms 
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Machine tools and shop equipment in the electrical shop 


Morton RzrAm FLoon 

30.in. by 12-ft. engine lathe 

Traction motor armature removing machine 

Main generator stand 

Hydraulic pinion puller, Portable. Also, two 
induction heaters for removing 15-tooth 
and 19-tooth pinions 

Four traction motor armature carts 

40-ton hydraulic press 

Four traction motor armature stands 

7,000-lb. capacity high-lift tow truck 

Pinion heater 


tactors, motors, speed increasers, etc., are torn down 
and then rebuilt. 


Maintenance Methods 


The inspection and testing of Diesel-electric locomo- 
tives conforms, in general principle, to maintenance 
recommendations set up by the manufacturers of the 
locomotives. While the principles of the generation and 
control of electrical energy and its control for delivery 
to traction motors is not new or unfamiliar, the Diesel- 


electric locomotive presents a variety of new problems. 


connected with operation, servicing and maintenance that 
are widely different from those with which the shop per- 
sonnel have dealt in the past. The operating employees 
familiarize themselves with the various protective de- 
vices and trouble shooting problems. Alarms that indicate 
high engine and water temperatures, low oil pressure, oil, 
dilution, “по а.с. voltage” alarms, precautions during 
operation, etc., are highly important “musts” that must 
be dealt with. 

In addition to the above servicing, personnel must 
check fuel and lubricating oils, water, air compressors, 
car body details, cab fittings, truck details (especially 
lubrication), sand supply and distribution. Maintenance 
personnel, on the basis of inspection and operating re- 
ports, mileage accumulated, etc., take care of any this 
work quickly to restore units to service with a mini- 
mum of delay. This, of course, has no connection with 
the periodical inspection and maintenance requirements 
of the I.C.C. Bureau of Locomotive Inspection relating 
to running gear, air appliances, brake rigging, wheels, 
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Armature baking oven 
Impregnating tanks 
Vacuum pump 


MISCELLANEOUS 

2-ft. 6-in. by 9-ft. buffing bench 

Paint booth 

Cleaning booth 

Cleaning tank 

7-ft. by 15-ft. caustic tank 

8-ft. radius, 2-ton jib cranes 

9.ft. radius, 500-1Ь. jib crane 

60-ton traveling crane, 47 ít. 
span—center bay. 


11'3/16-in. 


journals, draft gear couplers and safety appliances. 

A typical example is a unit that has accumulated its 
allotted mileage on the maintenance schedule calling for a 
general overhaul, or a minor failure of rods, liners or 
pistons. Inspection starts with the removal of the first 
piece stripped under the supervision of an assistant fore- 
man. Апу unusual condition that may have developed is 
immediately noted on the work report form that is at- 
tached to the outside of the locomotive cab so that em- 
ployees on other shifts will be thoroughly familiar with 
the work that has been or must be done. 

Mobile assembly carts or stands are used for each com- 
plement of piston assemblies. These carts are of the ball- 

aring hand-drawn type with matching slots for se- 
curing each piston unit in a complete set of sixteen. 
These carts are taken to the cleaning room where they 
are chemically degreased and cleaned. The cleaning room 
is completely equipped with tanks and dryers adapted to 
the specific parts to be cleaned. Each vat is plainly 
numbered properly to identify the purpose and nature 
of the solution it contains. An index of all the vats in 
the cleaning room is posted conspicuously so that attend- 
ants will be thoroughly familiar with all phases of 
cleaning. Two rows of cleaning vats, wash racks, rinsing 
booths are served by overhead electric mono-rail hoists 
equipped with steel baskets for parts handling. These are 
on opposite sides of the cleaning room with ample work 
qe between for the ingress and egress of the trucks 

at handle the parts. These trucks are the semi-pallet 
type with detachable handles that may be used on any 
truck. Each truck is covered with heavy Masonite to pre- 
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vent the damage to important parts. Special cleaning, 
rinsing and drying equipment is used for air filters, 
compressor and crankcase breathers. . 

A special drip rack truck with an inclined rack is 
used to hold 24 Michiana filters after removing them 
from the units on the ramp. This incline allows the 
residue to be held on a drip pan underneath the rack and 
avoids messing up the floor. Cylinder liners are returned 
to the room and steamed with high-velocity steam jets to 
remove any grit that may have remained after honing. 

With the exception of exhaust valves all engine parts 
are completely wire brushed and buffed before any re- 
storative maintenance is done. This makes the inspection 
easy and sure and augments the magnetic particle testing. 
While magnetic particle testing may not catch all the 
defects this method does an effective job of weeding out 
potential failures and allowing maximum service life to 
parts. This inspection is being extended to include vital 
parts in the piston and rod assemblies, particular em- 
phasis being placed on fork rod baskets; fork and blade 
rods, piston pin carriers, piston pins and pistons. 

The buffing of component parts is accomplished with 
one unit—a portable high-speed flexible shaft buffer. In 
the case of cylinder heads, a special stand allows the head 
to be rotated by the centrifugal force of the buffing 
wheel leaving the operator free to manipulate the brush 
into the recesses of the part. A rigid double-spindle heavy 
duty buffer is in the group for the smaller parts. 

The cylinder head reconditioning stand is of the roll- 
over type adapted to valve grinding and head assembly. 
A 24-in. heavy duty motor driven vertical drill has been 
adapted for valve seat restoration. This machine is fitted 
with a jig to accommodate the inverted head, and a 
special cutter has been developed for seat reconditioning 
which uses a valve steam mandrel as a pilot and operates 
at 60 кр enabling the operator to note exactly what 
the condition of the seat may be at any moment during 
the operation. А rotating dial indicator is used con- 
stantly to check rotundity of the seat. 

A motor driven valve facing machine with wheel con- 
tour restorer is in the group for exhaust valve work. 

As may be seen from the shop arrangement drawing 
two jib cranes of special design, one mounted on each 
side of a central column, serve this area of the parts 
reconditioning room. Each of these cranes, of 16- and 
17-ft. radius respectively, is equipped with a 14-ton 
electric hoist to facilitate the handling of heads, liners 
and complete assemblies. 

A storage rack to accommodate 24 finished head assem- 
blies is used in this shop department from which heads 
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Special rack trucks are used for head and liner assemblies 


may be taken from either side of the rack. The use of 
this rack indicates, at a glance, the number of heads that 
may be available. 

In the same department there is a cylinder liner recon- 
ditioning platform with ridge reaming and honing devices 
as well as facilities for determining liner wear and out- 
of-round conditions. Sizes are checked, marked and sorted 
for further use. 

Loading stands, usually about 15 in. from the floor, 
ат used throughout the shop to keep materials off the 

oor. 
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A fixture developed for compressing truck springs А close-up of the traction motor job shown above 
makes the job of spring replacement a simple one showing the special fixtures for handling assemblies 
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In this area there are inspection and work benches 
for connecting rods, bearings, pistons, piston pins previ- 
ously mentioned. During the complete process of re- 
moval, disassembly, cleaning, reworking, rigid inspec- 
tion is maintained at all times. 

In addition to routine inspection of compression ring 
groove wear, piston surface conditions, rigid inspections 
are made for vertical and circumferential cracks. A 
magnetizing device has been developed by the railroad 
to improve magnetic particle inspection. Up to this time 
the hollow cylinder has not adapted itself to important 
transverse magnetization and the new device will mag- 
netize the two opposite axes thereby augmenting the 
Magnaglow. Fork and blade rods are given dry Magna- 
flux inspection after buffing. 

Especially designed “donut” coils have been developed 
to magnetize fork rod baskets for Magnaflux inspection 
since the shape is so irregular. These coils are being used 
with satisfactory results. After the rods have been in- 
spected a more thorough inspection is made of basket 
cap screws, threaded holes, serrations and also for nicks 
and burrs. Partial reassembly has to be made for enlarged 
bore checking. An angle surface plate with a vee block 
carrier for the pin and a dial indicator is provided to 

-check rod alignment. Limit gages of the plug type are 
used for checking piston and liner wear. 

Details making up the component parts of the cylinder 
head assembly such as rocker arms, rocker shafts, valve 
bridges, hydraulic lash adjusters, etc., after being re- 
turned from the cleaning room are disassembled and 
checked for excessive wear or damage and replaced when 
necessary. Oil channels are cleaned with meticulous care 
and precautions are taken to keep all assemblies to 
prevent dust or line from settling on them. ° 

Cylinder test valves are checked for leaks and reground 
when necessary. Injectors are thoroughly cleaned, new 
filters installed and spray tip holes opened up. An injec- 
tion device forces high-pressure oil through the nozzles 
to detect fuel delivery into the Pyrex glass vessel. 


Cleaning Practices 


Large parts such as crank cases, oil pans, etc., are 
cleaned by immersing in a large tank 8 ft. by 20 ft. by 
10 ft. deep containing a solution of Wyandotte No. 307 
and No. 11 cleaner. The concentration of the solution 
is 12 oz. of No. 307 per gallon and 4 oz. of No. 11 per 
gallon. Smaller engine parts such as heads, pistons, liners, 
rods, etc., are immersed in a solution of Oakite No. 19 
having a concentration of 7 oz. per gallon. Rocker arms, 
wrist pins, etc., are cleaned in Oakite No. 9 and LTB oil 
in a 20 per cent solution. 


Cylinder Head Assembly 
After the heads are buffed they are inspected for cracks 


and damaged sealing surfaces. Stud holes are cleaned 
with a stiff wire brush and the test valve threads are 
cleaned with a 14-in. standard pipe tap. If a crack is 
found in a cylinder head it is scrapped and if the sealing 
surfaces are slightly damaged they are reconditioned by 
taking a slight cut in accordance with service recommen- 
dations. 

Valve guides are reamed, checked for galling and wear 
and replaced if necessary. A 40-ton Manley hydraulic 
press is used for removing and installing guides. In the 
reconditioning of seats, a pilot is inserted in the guide 
and the inside and outside of the seat is reamed to con- 
form to standards. The seat is then restored to service 
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condition by grinding with a high-speed grinder. The 
seat is checked with a dial indicator and held to a 
tolerance of .001 in. Following the cleaning and buffing 
of exhaust valves they are inspected for evidence of 
galling or scuffing on the stem after which they are 
checked by Zyglo. If the valves pass inspection, they 
are refaced on a Sioux No. 663 refacing machine. 

Rocker arms are completely disassembled and bushings, 
cam followers, shaft, etc., are inspected for damage or 
wear. Valve bridges and lash adjusters are completely 
disassembled and inspected for wear or damage. The 
small parts of the lash adjuster are cleaned in a Stod- 
dard solvent and any gummy deposits on the parts are 
removed by cleaning in alcohol. After all parts have 
been cleaned and inspected, the bridges and adjusters 
are reassembled, the lash adjuster tested and when the 
valve bridge is completed, the assembly is ready for 
service. It is then placed in a special carrier. Defective 
cylinder test valves are reconditioned by reaming the 
valve seat in the body and grinding the seat surface. 
Damaged threads on the end of the valve body are re- 
paired by welding and rethreading. 

Before the cylinder head is removed from the recondi- 
tioning fixture, it is fitted with new or reconditioned 
valves, spring assemblies, spring retainers and locks. It 
is then placed in a special storage rack. 


Connecting Rods 


After connecting rods and baskets have been thoroughly 
cleaned and buffed, they are inspected visually for licks, 
burrs, cracks, etc., and if no damage is observed they 
are Magnafluxed. When this operation has been com- 
pleted, the cap screws are inspected and the tapped holes 
in the fork rod are cleaned with a 54-in., 18-thread tap. 
The basket is then bolted to the fork rod and tightened 
to the proper torque valve. The bore of the rod is checked 
with inside micrometers and the measurements recorded 
together with the serial number of the rod. The blade 
is checked by means of a mandrel of proper diameter, 
coated with Prussion blue and brought to a high polish 
on a cloth buffing wheel. Both the blade and fork rods 
are checked for straightness by means of a dial indicator, 
surface plate and vee blocks. 

The piston pin and bushing are inspected for evidence 
of scoring or over-heating, given dimension checks and 
replaced if necessary. 


Connecting Rod Bearings 


Connecting rod bearings are cleaned in Oakite No. 9 
and LTB (long-time-burning) oil and given a dimensional 
check. Before measurements are taken, the bearing is 
polished by the use of No. 00 steel wool and solvent. The 
bearing is then placed in the fork rod and the basket with 
which it is to be used and the basket cap screws are 
tightened to the proper torque valve. The bearing bore is 
then measured with an inside micrometer and the meas- 
urements recorded. The upper bearing shell step thick- 
ness is checked by using a straight edge and feeler gage. 

Pistons are carefully buffed. inspected for cracks or 
damage and the diameter measured and recorded. Then 
the ring-land clearance is determined and if it is excessive. 
the ring groove is enlarged and !4,.in. oversize rings 
are installed. 


Cylinder Liners and Assemblies 


After the cylinder liners have been thoroughly cleaned 
and the sealing surfaces carefullv buffed with a wire 
wheel, inspection is made for cracks, scoring and other 
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Three views of the shop exterior—the new part of the shop is shown 


at the left and а close-up of the wash racks is at the right 


defects. The bore is then measured with a Standard 
gauge. This type gauge is used because it shortens the 
inspection time. The measurements are recorded together 
with serial number. If the liner meets the builder's service 
specifications, the ridge at the top of the liner is removed 


and the entire bore honed. Liners which do not meet the ` 


requirements are returned to the builder for reboring 
.060 in. oversize. 

When an engine is undergoing major overhaul, the 
cylinder assemblies are removed and installed as a unit. 
Therefore, heads, liners, rods, pistons, etc., which are to 
be installed in a “major overhaul engine" are assembled 
as a unit in the reconditioning room. The liner is placed 
in a special assembly stand and the piston and rod are 
inserted. The head assembly is then applied and tightened 
to the proper torque value. 


Blowers, Injectors and Water Pumps 


When a blower is disassembled, the parts are cleaned 
by means of a trichlorethylene vapor degreaser after 
which parts are inspected and replaced if necessary. The 
blower is then reassembled and all clearances and back- 
lash are kept within the service specifications. The meas- 
urements are recorded with the serial number of the 
blower. 

When injectors are removed from an engine, they 
are placed in a special container to guard against dirt and 
damage. The injector parts are cleaned in Stoddard sol- 
vent, the filters replaced, check is made for rack binding 
and the assembled unit given a rountine “pop” test to 
insure that a proper spray pattern is being delivered and 
that the ball check valve is seating properly. Defective 
injectors are returned to the manufacturer for recondi- 
tioning. 

Water pumps are completely disassembled and cleaned 
and all parts inspected for wear and damage. Shaft 
seals are replaced at the time of overhaul. Facilities are 
not available in this shop for making a head capacity 
test. 4 

"а 
Maintenance in Yard and Shop 


Certain routine operations on all road power and 
Scranton switching power having to do with progressive 
inspection and maintenance are performed either at the 
platforms just outside the shop or on the platform-type 
service tracks in the shop. 

Road power maintenance is determined by fuel oil 
consumption and yard power is handled on a monthly 
basis. Turn-around and trip maintenance is handled at 
a service track adjacent to the Diesel shop area. 

When road locomotive units are due for maintenance 


506 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


they are stopped at the wash rack outside the Diesel 
service shop. Trucks, fuel tanks, pilots and all of the 
under parts of the car body are thoroughly washed and 
cleaned. While this is being done, machinists inspect the 
top decks of the Diesel engines together with such engine 
parts and accessories as manifolds, injectors (to see 
that they fired), pressure and temperature gauges, gear 
train housings, pumps, governors and oil separators (for 
leaks): air boxes are checked for drainage and th: 
general condition of the locomotive and its engine are 
checked at idling speed. 

Electricians check cooling fans, shutters, auxiliary 
generator voltages, condition of equipment in electrical 
control cabinets and also check and adjust engine speeds 
if necessary. 

The air man checks the condition of ringers, horns, 
windshield wipers, train signal equipment, brake equip- 
ment, p. c. switch, air compressor pressure controls, 
seals and safety features. 

The pipe man inspects fire extinguisher equipment and 
seals, cooling system, pipe hose and radiators, and blows 
out and cleans the radiators if necessary. On a passenger 
unit, a dummy coupling is applied to the steam line and 
steam generators are fired and checked, as is also the 
steam train line. 

After the trucks and running gear are washed and 
clean running tests are made and the locomotive is 
moved into the service shop where machinists make crank 
case inspection, connecting rod and bearing inspection. 
P-pipe, air box, piston ring, water and oil leak inspection. 

Viscosity gauge readings and oil samples are taken 
for laboratory analysis and a magnet is run through the 
oil pan and strainer tanks to check for possible metal 
particles in the oil. If the accumulated mileage is such 
that the oil is due to be drained, the engine suction 
strainer tanks, and the lubricating oil filter bowl are 
wiped and cleaned. The lubricating oil filters, fuel oil 
fillers and air filters are changed. 

If any heads, pistons or liners are to be removed be- 
cause they have run their allotted mileage or there are 
any head gaskets leaking, they are replaced at this time. 

Load test readings, nut tightening, engine control ad- 
justments such as injector timing, rack settings, lash 
adjusters and pilot valves are made if they are due on the 
progressive maintenance report. 

First, second and third tightening, and after-service 
tightening of new assemblies are also handled at this point 
of inspection and a general tightening of bolts and nuts 
over the entire engine is handled at this shop when due. 

The lubrication of pumps, couplings and the bearings 
of auxiliaries is handled in the service shop. 

(Continued on page 515) 
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Alco-G. E. Road Switcher 


М зок improvements in electrical equipment which 
result in an increase in continuous tractive force from 
42,500 lb. to 52,500 Ib. for the same 65-mph gearing have 
been made to the 1,600 hp. road switcher recently an- 
nounced by the American Locomotive Company and 
General Electric Company. Dynamic braking is also 
now available on this type locomotive. 

Steam generators may be applied with capacity up to 
3,500 Ib. per hour with an 800-gal. water tank. When the 
water storage tank is not required a 1,400-gal. fuel oil 
tank may be used instead. 

The engine-generator assembly interchangeability be- 
tween the road-switcher and other road locomotives has 
been simplified by substituting direct gear drive for belt 
drive on the road-switcher auxiliary generators. 

The base weight of the 1,600-hp. all-purpose locomo- 
tive has been increased to 240,000 lb. and can be in- 
creased to 250,000 lb. as a modification. Uniform axle 
loading is maintained as fuel and water are consumed. 
"The standard switching locomotive is equipped with 
schedule 6-SL air brakes with clasp brakes and shoes on 
all wheels of the four-wheel trucks. When six-wheel trucks 
are used single shoes are used on all wheels. 

The underframe is a steel weldment and the super- 
structure is of welded steel plate. The operating cab is be- 
tween the low hood covering the power plant and the 
hood provided for the steam generator. The hood in front 
of the cab covers the engine and other apparatus. The 
radiators are located in the forward end of that hood. 
The section of hood over engine and generators is re- 
movable. There is a bulkhead which isolates the genera- 
tor. Doors in the sides and roof of the hood provide ac- 
cess to equipment. 

The cab is of welded steel with controls on the right 
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side facing the engine hood and two seats on the left 
side of the cab. Doors are located in the right side of the 
rear wall and the left side of the front wall, as well as in 
the rear cab wall for access to the rear hood. 

The locomotive is powered by an Alco model 244 en- 
gine which is a vee-type 1,600-hp. unit having 12 cylin- 
ders of 9-in. bore and 101⁄-in. stroke and a full-load speed 
of 1,000 r.p.m. The engine is turbosupercharged. Engine 
starting is effected by using the main generator as a 
motor, with current supplied by storage battery. Gear- 
driven centrifugal pumps circulate water through engine, 
radiators and lubricating oil filters. Air flow through the 
radiators is controlled by modulated shutter control and 
by the variable speed of the radiator fan, which is driven 
by an eddy-current clutch. 

Engine lubrication is by means of a gear-driven pump 
with an oil reservoir in the engine base. Їп case of low oil 
pressure, the engine is stopped by automatic controls. 

The engine control stand at the left of the operator's 
seat contains throttle, selector handle, reverser handle. 
air brake valves, and circuit-breaker type switches for 
generator field, fuel transfer pump and control circuits, 
headlight switches, light switches, air-brake gages, speed 
and transition indicator, load meter, and wheel slip indi- 
cating lamp, as well as signal lights for low oil pressure, 
high engine water temperature, and ground relays. 

The air brakes are schedule 6-SL on road-switchers and 
24-RL on road locomotives. Air is supplied by a two- 
stage, three-cylinder compressor direct driven by the main 
engine. The displacement at idling speed (350 r.p.m) is 
18.7 c.f.m. and at full engine speed (1,000 r.p.m.) it is 
225 c.f.m. Two main reservoirs, below the underframe, 
have a total capacity of 60,650 cu. in. 

The trucks on the switchers are four-wheel, with clasp 
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brakes and are of the swing-motion swivel type with 
pedestals. The axles have 615-in. by 12-in. journals and 
the rolled-steel wheels are 40 in. diameter. The motors 
are supported by the axles to which they are geared by 
spring nose suspensions on truck transoms. Plain steel 
side bearings and swivel-limiting devices are used. 

Where six-wheel trucks are used for road passenger 
service, they are of the swivel, swing-motion type, with 
cast-steel pedestals. The trucks are arranged for applica- 
tion of two motors per truck, one to each end axle. The 
frames of these trucks are spring supported on equalizers 
with coil and snubber springs between center and end 
axles. The journals are 614 in. by 12 in. There are two 
12-in. by 10-in. brake cylinders per truck. 

The regular locomotive eqipment consists of cab 
heaters, window wipers, warning signals, 12-in. bell with 
air ringer, fire extinguisher, sanders, sand boxes and ex- 
tension lights. 

The traction-motor gearing may be 68:15, 74:18 or 
65:18 with continuous tractive force ranging from 46,000 
Ib. to 58,000 Ib. and speeds of from 60 to 75 m.p.h. 

All electrical equipment is supplied by the General 
Electric Company. The main generator (Type GT-581) is 
directly connected to the Diesel engine. The exciter is 
mounted on the end of the main generator. Mounted on 
the main generator is an amplidyne machine designed for 
use with the power plant regulator. There is also an auxil- 
iary generator mounted on the end of the main generator 
which is gear-driven from the main generator shaft. It 
supplies power for battery charging, lighting and control 
circuits and operates at constant voltage under control of 
a regulator. E А 

The traction motors аге four-pole, d.c. machines de- 
signed for operation with full or shunted field. The 
manufacturer calls attention to the fact that the motor is 
almost self protecting, since in many cases it allows op- 
eration up to the point of locomotive wheel slip without 
entering the range of short-time restrictions. New in- 
sulating materials used in the motor have increased the 
continuous current rating from 900 to 1,085 amp. 
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GENERAL CHARACTERISTICS OF ALCO-G.E. 
1,600-HP. ROAD-SWITCHER 

Builders’ model number 
Clase—AAR designation oes 
Track gage, ft.-in, esee] - 
Diesel engine—one, vee-type, 12 cylinders, turbosupercharged, hp. ...1,600 


Tractive force, continuous, 65:18 gearing, lb. ..........................- 46,000 
Tractive force, continuous, 74:18 gearing, lb. |... ooo 52,500 
Wheel base: 

Each truck (rigid), ftin. ................. e 9.4 

Total locomotive, ft.-in. 0.0.0... 00.0 ccc e nn 39-4 
Wheels, drivers—4 pairs, in., diameter... 6 40 
Truck curvature: 

With train, deg. osse mns 21 

Minimum radius, locomotive alone, ft. ...... ose 150 
Weights: 

On driving wheels, lb. sss t 240,000 

Total locomotive, lb. у. у. муз зы дуа оу en 240,000 


Supplies, Total capacity: 
Lubricating oil, gal... eB 
Fuel oil gal ............ 
Engine cooling water, gal. .. 
Send, cu. ft. 


The motors are supported by the axles to which the 
are geared and by spring nose suspensions from the truc 
transoms. Wheel and axle assemblies are removable with 
the motors. Forced ventilation is obtained through flexible 
connections between ducts in the underframe and the 
motor frames. 

The radiator fan, placed in an opening in the roof, is 
of the aphonic type, 60 in. in diameter of welded struc- 
ture, designed to operate efficiently with varying speeds. 
In the fan drive, there is an eddy-current clutch. This is 
placed between the engine and the right-angle drive gear 
box from which the vertical fan shaft is driven. Slip of 
the clutch is electrically controlled and is coordinated 
with the radiator shutter control. 

The power-plant regulating system modulates the Diesel 
engine loading by controlling fuel to the Diesel engine 
and adjusting generator demand. It holds constant any 
present engine speed by limiting engine torque and ad- 
justing generator demand to the ability of the engine to 
deliver power at any moment and for any set speed. 

Type P, single-end, single-unit control is used. Re- 

(Continued on page 515) 
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Design for а Small Shop 


À suggested layout for a Diesel servicing shop on a small 
road in which car repair work must also be taken care of 


W ane the railroads had few Diesel-electric locomo- 
tives, much of the overhaul work could be done by 
returning component parts to the builder to be replaced 
by a properly rebuilt part. 

As the number of Diesel-electric units has increased, 
it has been found that the unit replacement method of 
overhaul is economically unsound and repair shops can be 
built exclusively for Diesel-electric maintenance designed 
and equipped to handle all of the repair work on the 
railroad. 

The shop described here for a small road is designed to 
maintain and service all locomotives at one location and 
handle car repairs as well. This is not practical on rail- 
roads where the line extends over great distances but it 
has been found that, when possible, this consolidation of 
shop facilities may produce a higher level of maintenance 
and can avoid the duplication of facilities that are essen- 
tial at repair points. 

This complete maintenance method can be justified by 
experience. Particularly in the case of electrical equip- 
ment overhaul which has been an important item of 
expense and which require skills and tools that are not 
normal to steam locomotive maintenance requirements. 
There is no logical reason why these skills and equipment 
needs may not be developed and applied on most rail- 
roads which operate 25 or more units of Diesel-electric 
motive power. А lesser number of units may not justify 
the capital investment involved to provide proper facil- 
ities, though this will have to be determined on an 
individual basis under the conditions of each case and 
cannot be generalized. 

When it is possible, one type of locomotive should be 
made a standard for the shop and the shop equipment 
and training of personnel may be specialized to suit that 
one type. The spare parts inventory may be maintained 
at a minimum and the interchangeability of component 
parts will enable a high locomotive availability to be 
produced by the shop. 

The service track for periodic inspections, fueling, 
lubrication and preventative maintenance is placed in the 
main shop adjacent to the engine overhaul section of the 
shop. 

Until recently Diesel-electric locomotives have to a 
great extent been maintained in existing shops provided 
for steam locomotive repairs and have not been equipped 
to handle certain types of maintenance, especially elec- 
trical equipment. These specialized repairs have been 
handled on a unit replacement basis with the loco- 
motive builders whereby worn-out or damaged equip- 
ment has been sent back to the builders plant for rebuild- 
ing at the expense of the railroad. 

As the replacement of steam locomotives has been 
accelerated, the unit replacement system has become 
expensive and slow and some of the larger roads are 
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planning facilities to care for a larger part of their own 
work. 


Service Track in Main Shop 


The service, inspection and periodic maintenance ma: 
be improved by having this work done on a service track 
in the main shop. All of the skills necessary to the opera- 
tion of the main shops will be readily available for 
emergency repairs that may arise, the complete shop 
equipment is at the disposal of the service crew and 
replacement parts are on hand in the main shop store- 
house. This will eliminate the necessity of make-shift 
repairs such as is often the case when servicing track: 
are some distance from the main shops. 

The wheel, axle and truck overhauls may be done by 
the same facilities provided for the car maintenance by 
establishing the wheel and axle shop adjacent to the 
electrical repair shop so that as motors are removed 
from the truck for servicing the balance of the truck 
may be moved into the wheel and axle shop for over- 
haul by means of the same crane and table required to 
remove the truck from the locomotive and into the elec- 
tric shop. 

А common blacksmith, metal and pipe shop may be 
established at a centralized point to serve both the loco 
motive and the car repair shop. The air brake work 
for both locomotives and cars can be consolidated. One 
power plant will serve for all shops. 

The service track, extending the length of the main 
shop, is of sufficient length to handle two complete road 
locomotives, of four units each, at one time or seven 
single-unit locomotives over the inspection pits. Thi: 
track should have metering pumps for lubricating and 
fuel oil and with sufficient piping to provide six outlets 
for filling the locomotives. А water treatment plant with 
storage facilities for 2,000 gallons of treated water and 
outlets at convenient locations to fill locomotive radi 
ators is necessary. This plant may also be used for 
drinking water. А small water and lubricating oil 
testing laboratory should be located at the service track 
to check the operating condition of the cooling and 
lubricating system of the engines as a maintenance guid. 
and to anticipate conditions in the engine that mav 
lead to a road failure. High-rate battery chargers should 
be provided to boost the locomotive starting batteries 
and to prolong the periods between battery overhauls. 

Compressed air outlets should be located both over 
and under the floor level for cleaning purposes and a 

ortable welding stand, small tools and several work 
benches are necessary along the service floor with 
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tools and work benches under the floor. The underfloor 
space should be provided with several 50-ton jacks to 
assist in motor and truck repairs. 

A pressure lubricating system is necessary with out- 
lets at floor level and under the floor and an oil station 
under the floor for the servicing of journal boxes and 
repacking of the boxes is required. 

А portable motor-generator set should be available to 
test and check electrical instruments, relays, fuses, and 
brakes in the locomotive. This set can be used in other 
shop locations when not required at the service stand. 

А station near the exit end of the service track on the 
shop side will test the fuel injectors and governors for the 
entire shop but the location will make it convenient for 
checking the operation of this equipment in use on the 
locomotive with a minimum of delay. At the entrance end 
of the service track opposite the shop side the filter 
cleaning and maintenance point is placed to facilitate the 
changing of filters while the locomotive is being serviced 
and to remove this necessarily messy operation to a 
point that will not interfer with other shop operations. 

Several portable platforms to bridge the service track. 
at regular intervals, between locomotives in process and 
an electric or hydraulic elevator to connect the floor level 
with the underfloor work space are necessary for the 
transportation of material and tools. Ample lighting and 
electric outlet plugs are necessary over and under the 
floor and in the pit between the tracks. 

The pit between the tracks must be properly drained, 
and facilities provided to collect oil or grease draining 
from under the locomotive. Platforms and spare brake 
shoes are also necessary in the pit. 

A portable unit to flush radiators and oil coolers is 
needed on the floor level and a second portable unit to 
collect used crankcase oil and to flush the crankcase 
and lubricating oil system is required. 

The tool and supply stock should include, in addition 
to necessary maintenance tools, a tachometer, pyrometer, 
megger, voltmeter and ammeter for inspection purposes. 

'The sand drier and sanding station should be placed 
outside of the entrance end of the service track to avoid 
heating the shop from the drier and to keep the sand 
away from the shop area. The locomotive, upon leaving 
the washer, will be sanded, then moved into the shop for 
inspection and servicing. 


The Engine Maintenance Shop 


The heavy engine maintenance shop is placed next to 
the servicing track where the tools and equipment are 
available for any major maintenance work that may be 
found necessary during the inspection and servicing. 
Replacement of many of the locomotive components 
such as lubricating oil pumps, injectors, filters may be 
done without delaying the locomotive. 

Two repair stalls are available for stripping a loco- 
motive for major repairs in an emergency the two 
truck stalls may be used for this purpose, but for normal 
operation two stalls should be sufficient for servicing 
up to a total of 20 locomotives through regular heavy 
repairs during a four-year cycle. This capacity can be 
materially increased, should it ever become necessary, 
through a complete shop unit replacement system, without 
further investment in shop equipment. 

The repair stalls and the service track are served by 
an overhead crane of 30-ton capacity which is sufficient 
for the removal of the complete engine and generator 
assembly from the locomotive and by extending this 
crane into the wheel shops the trucks may be moved 
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complete for overhaul. The extension through the main 
line side of the shop building to over a supply track 
will facilitate the movement of heavy supplies or equip- 
ment into the shop when it may become necessary. 

А work shop and work space plus pits are provided 
under the floor level of the repair stalls to allow com- 
plete repairs and overhaul of the equipment on the 
underside of the locomotive such as full tanks, center 
pins and plates, brake piping, electric conduits, brake 
reservoir and draft gear. Hydrostatic test equipment is 
placed at this location to test the air brake reservoirs. 

The area between the number one repair stall and the 
service track is designated as the engine test and assembly 
area. This location was chosen as that most convenient 
for reassembly of the engine to the locomotive and to 
keep the noise and heat that will be generated away from 
the general shop area. Engine test stands with the 
necessary equipment are placed here. The area between 
the number one and two repair stalls provides space for 
stripping the engine when it is removed from the loco- 
motive and at this point an outside cleaning vat is used 
for the heavy parts of the engine before they are re- 
leased for servicing. The space between the No. 2 repair 
stall and the first truck maintenance stall may be used 
for engine striping in an emergency. Engine cradles and 
heavy platforms are located here to assist in moving the 
large engine parts to the work space in the shop. 

А degreasing and cleaning station is provided near the 
end of the number one repair stall for the cleaning of 
the small engine parts such as pistons, heads, injectors, 
pumps before they are released for servicing. Near the: 
end of the number two repair stall the heavy welding 
point is established with screen and work places. This 
is a convenient location to service both the electric and 
engine repair shops with welding service beyond the 
capacity and accuracy of the portable welding sets. 

The main floor of the engine repair shop is laid out 
with the heavy machine tools in the center in two lines 
with trucking space between the lines. The magnaflux 
inspection equipment is placed first to enable connecting 
rods, crankshafts, И иге etc., to be inspected for 
internal cracks or stresses before and after repairs. This 
*production line" contains the horizontal boring mill for 
servicing engine bases and A-frames, a universal grinder 
for crankshafts and camshafts, a vertical turret lathe for 
boxes, cylinder heads, etc. milling machines for key- 
ways, universal milling machines, heavy duty drill, crank 
shaper, 18-in. and 24-in. engine lathes and boring bars. 

The areas outside of the heavy machine space contain 
work benches on the service track side for overhaul of air 
compressors, radiator shutters and fans, blowers or super- 
chargers, pipe cutting and threading machine, portable 
grinders and buffers, pedestal grinder, portable welding 
equipment and necessary test equipment. 

The area adjacent to the electric shop is provided with 
a line of work benches and service machines such as 50- 
ton bushing press for connecting rods, etc., liner honer, 
light sensitive drill, micro-hone for bearing fits, valve 
grinder and facer, bench lathe, pedestal grinder, portable 
welding and brazing equipment, testing equipment and 
special tools for the overhaul of pistons, heads, con- 
necting rods, bearings, fuel racks, etc. 

At work places and machines where heavy parts will be 
handled jib cranes are provided and a lift truck and fork 
truck are necessary. 

At one end of the shop air conditioned rooms should 
be provided for the overhaul of delicate parts, one each 
for brake valves and gages, electrical instruments such as 
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EQUIPMENT NEEDED FOR DIESEL AND CAR REPAIR SHOPS 


APPROXIMATE 
Cosr 

| (DorLAR«) 
Engine test їапй........................................... 1,000 
ux inspection for crank shafts (2) (108-іп.;...... ....... 1,000 
Horizontal boring milling and drilling machine. ..... .......... 50,000 


Universal grinder for crank shafts 
42-in. vertical їштєеї!аШе................................... 
No. 5 universal milling тасһіпе...... .... — А E 
Vertical drill, heavy duty................ 
Hydraulic shaper 
18-in. engine lathe 
24-in. engine lathe 
-in. to 2-in. pipe threader............. 
otor-driven double floor grinder....... 
S0-ton bushing press..................-- 
Liner honing machine................-.-- 
Sensitive Чг!........................-......- 
alve grinder and Ѓасег................... 
the 


Bench lathe................. Үе PE 
300 amp. portable electric welding equipmen 
Heavy motor-generator set................ 
Induction pinion һеа{ег........................ 
Armature band stripping lathe, 24-in....... : 

500-ton press for removing armature shafts 
54-in. by 6-ft. engine lathe.............. 
50-in. winding and forming lathe........ 
Induction soldering machine.............. 
5-ft. radial drill, 17-in. соїштп................................ 


Metal spraying equipment (for mounting on lathe)...... ....... 700 
30-in. engine Їаһе.......................... 20,000 
Vacuum impr tor 

Dripping vat, Two tanks 9,000 
Baking oven, Electric | 

Dynamic balancing machine, Їїагде...... ................ 1,400 
Dynamic balancing machine, small............................ 2,250 
50-in. car wheel lathe.......... oe e 65,000 
Car wheel boring mill............ e essen 30, 


Axle centering machine......... (turtles ors ics Sti ente drip inedit 
End-drive axle lathe, for locomotive axles... 
Magnaglow inspection equipment (axles). . . 
Axle burnishing Лабе... адз 
Journal truing lathe for mounted wheels... . 
300-1 wheel petan. Sie аа. PEE 
Horizontal bulldozer. .............sooo et 
Light forging hammer, 500-1Һ......... ...... 

Heavy forging hammer, 2,500-1Ь...... ...... 
Gas shape-cutting тасћіпе............. 
2-in. pee threading machine........... 
Metal cutting вам. ........... TED 
48-in. punch and ѕћеаг............ 2... 
4-ft. radial drill, 15-in. column.......... ....... 
Annealing furnace а IT ГЦ 
Pipe bending тасһїпе........... o 66 
Spring setting machine.................. . 
Power hack saw... ........ 
Hand forging equipment... 
Metal cleaning equipment.... 
5-ton electric hoist and crane ігиск........................... 


2.5-ton jib cranes with electric hoist (11), each................. 2,500 
Monorail for wheel shop............sse e e eaaa 
500-Ib. capacity electric babbit рої............................ 2,000 
Portable gas welding едиїртепї{.............................. 150 
Pressure lubricating system... ccce ene 
Treating system for Diesel radiator эуа!ет...................... 12,000 
Water and lubricating oil testing laboratory.................... 3:500 
t charpin: n esi re як yao cr Ука ph кө EHE mia a . 

Zyglo installation....... cles Ht 1,800 

wo 500 c.f.m. air compressors =100-һр. motors................ 11,000 
Air receiver for compressors, 42-in. by 120-іп................... 600 
High pressure steam кепегаїог............................... 2,000 


meters, enclosed relays, transition indicators, alarm 
indicators, and a shop for the overhaul of governors, 
injectors, fuel, lubricating oil, water pumps and electro- 
pneumatic switches. There is space at this end of the 
shop to install air compressors of sufficient capacity to 
supply all of the shops with compressed air. 


The Electric Shop 


In the engine repair shop, placed to be available to the 
electric repair shop is space for a tool room and tool 
stores wherein cutters, drills, etc., are maintained and 
stored. Special jigs and fixtures, micrometer gages, 
tachometers, armmeters, etc., must also be stored here 
and maintained when possible. A general, open stores 
space is provided at the end of the engine and electric 
shop to supply daily requirements of material such as 
gaskets, bearings and caps, miscellaneous nuts, bolts, re 
paired small components, fuses, copper tubing, wire, 
nipples, couplings, etc. 
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Locomotive 


Under Floor 
Work A 


rea 


Diagrammotic cross-section through work pits 


The electric shop area should be enclosed with a light 
wire screen or fence to prevent unauthorized persons 
from wandering among the high voltage equipment. 

The area at the shop end of the track pits is the motor 
and generator test area where the “hi-pot,” megger test 
and heavy motor-generator set for running tests are lo- 
cated. А floor level track is placed running from between 
the truck removal tracks, over the drop pit table and 
into the electric shop. At this point, in the shop, a 10-ton 
overhead crane is provided to strip the motors from the 
truck before repairs and to assemble after repairs. The 
initial dismantling and final assembly of the motors and 
generators is done at this point as tests must be made 
before repairs begin as well as when they are completed. 

The heavy machine tools are placed around the outer 
edges of the shop in the order of their use in the over- 
haul operation. Án induction pinion heater is located 
for the removal of the motor pinions and roller bearings, 
a 24-in. armature band stripping lathe, 500-ton press for 
the removal of armature shafts then a magnetic flux test- 
ing station for shafts and-pinion inspection before and 
after servicing. The following lathes will be required: 
54-in. lathe for turning commutators: 50-in. winding and 
forming lathe; 24-in. armature banding lathe, induction 
soldering machine, commutator under-cutting machine 
and commutator stoning fixture. 

The space at the end of the shop contains a boring 
mill, 30-in. engine lathe, 5-ft. radial drill, metal spraying 
equipment, brazing equipment, overhead cranes at work 
spaces and frame positioners. This is to maintain frames 
and field coils of the motors and generators. 

The other side of the shop contains the equipment for 
varnishing and baking the armatures with first a vacuum 
impregnation, dipping vat, drain racks, baking oven, 
paint bench and finally a dynamic balancer. А clean- 
ing-paint station is located at the end of the truck removal 
tracks to service motors and generators before overhaul 
and after. 

The space between these two lines of heavy equipment 
is wide enough to allow lift trucks to operate and to 
locate work benches and light tools. The light equip- 
ment consists of storage racks for work in process and 
finished work, small electric oven, pedestal grinder, 50- 
ton arbor press, small armature winder, small dynamic 
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balancer, hand electric drills, reamers, and slotting tools, 
off hand grinders, portable electric welder, gas welding 
equipment, small lathe and the necessary small tools, 
jigs, fixtures and templates for the overhaul of small 
motors, exciters, voltage regulators, controllers and high 
and low voltage compartments with their circuit breakers, 
relays, magnet valves, contractors and wiring. 

A power lift truck or fork truck is necessary for the 
movement of bulky components and dollies or portable 
handling equipment are required to facilitate the shop 
transportation of motors and generators. 

The wheel and axle shop, next to the electric shop, 
is laid out to service wheels on one side of the shop and 
axles on the other. The first location serviced by the 
30-ton overhead crane used for the locomotive stripping, 
contains space for stripping and cleaning locomotive 
trucks, followed by the dismounting press which will 
remove the wheels from the axle and a wheel and axle 
lathe to turn wheels while still mounted. А monorail 
system through the center of the shop equipped with 
axle tongs and wheel handling hooks, will facilitate the 
movement of wheels and axles from one work space to 
the next without an overhead crane. 

On the wheel side of the shop is placed a boring mill, 
wheel lathe 50-in. (profile) and a wheel grinder. The 
axle side of the shop must have an axle centering ma- 
chine and axle turning lathe for locomotive axles, a Mag- 
nanaglo inspection machine followed by axle centering 
machine, axle turning and burnishing lathe and a journal 
truing lathe for car axles and finally at the end of the 
shop, a wheel mounting press. Hi-lift jacks are necessary 
to handle wheel and axle assemblies while jib cranes, 
one-ton, axle racks and wheel dollies are required to 
handle work in process. Gas and electric welding equip- 
ment is an essential at the truck stripping location and a 
lift or fork truck equipped to handle wheels or axles and 
complete assemblies is important. The finished wheel 
and axle storage space is outside of the wheel mounting 
location and provides space for about 350 pairs of 
wheels ready for use on the rip track. 


Heavy Car Repairs 


The heavy car repair shop is provided to rebuild 
wrecked cars and to eventually overhaul and rebuild 
cars worn through service. Most of the side and end 
sheet cutting, pipe threading and cutting and forge work 
will be done to order in the shop provided for that pur- 
pose. The heavy repair shop will be equipped with 
cranes, welding equipment and heavy handling equip- 
ment not available to the rip track. The work in this 
shop is not expected to be heavy except for wrecks. 

The rip tracks are expected to maintain the cars in 
all normal overhaul and repair work necessary in normal 
operation. The tracks are provided with twenty feet spac- 
ing between and concrete flooring all through for the 
use of lift trucks, portable cranes and dollies. The tracks 
proposed are sufficient to handle 22 cars at one time with 
ample space between the cars for work area. А supply 
track along side the shop is provided to allow the move- 
ment of heavy truck parts, wheels and axles and side 
sheets from the storage points to the cars under repair. 
This track can also admit the wreck crane if heavy lift- 
ing is required. Parts bins on the far side of the rip 
tracks are supplied with brasses, wedges, air brake hose, 
brake hangers, brake shoes, knuckles, springs, miscel- 
laneous nuts and bolts and other small parts in every 
day demand. The exit end of the rip track is the loca- 
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tion of an oil house where journal packing is made up 
and oil treated and tools are provided to properly pack 
the journal boxes of all cars leaving the rip track. Be- 
yond the oil house a car painting shed is provided to 
assure all necessary parts of the car are properly covered 
with paint before the car returns to service. At this same 
end of the shop a small wood shop is located with a 
wood planer, band saw, rip saw, drill press and router 
to service the shops with any wood work that may be 
required and to do repairs to the interior of the loco- 
motive cabs, windows and seats. 

The blacksmith, metal, pipe shop is necessary to do 
heavy metal work that will be required on locomotives 
and cars such as frame repairs, side and end sheet cut- 
ting and forming, forging of brake rigging parts, steps, 
hand rails, truck bolsters, etc. 

This shop, because of the heat incident to its opera- 
tion, is separated from the main shop but centrally lo- 
cated to keep the transportation to any shop to a mini- 
mum. The foundry is located at this point. Concrete road- 
ways for the small shop power trucks connect these shops 
with the main shop and the rip track. 

The necessary heavy equipment for these shops in- 
clude a horizontal bulldozer, a light and a heavy forging 
hammer, shape cutting machine (gas), threading and 
pipe cutter to 2-in. metal cutting saw, 48-in. punch. 
4-ft. radial drill, drill press, annealing furnace, double- 
end pedestal grinder, grindstone, pipe bender, spring 
setter, hand forges complete, electric and gas welding 
equipment, machine hack saw, metal cleaning equipment 
(degreasing and sand blast), hoist and crane truck (elec- 
tric), overhead 5-ton crane, jib cranes at work spaces, 
air brake equipment test racks, pipe storage racks and 
metal sheet storage racks. The foundry must have equip- 
ment for melting and casting bearing metals, brass, cop- 
per, and aluminum, reclaiming bins for metal scrap, 
grinders, wire brushes and buffers and a large furnace for 
heating iron and steel castings for welding. 

Another separate shop is provided for battery main- 
tenance of both locomotive and electric truck batteries. 
It is necessary to have this a separate, well ventilated 
shop because of the fumes that may be generated. This 
shop is enlarged enough to provide storage space and a 
small work shop for the maintaining of the electric shop 
trucks. Storage of electrolytics should be in this shop. 
Battery chargers are located here. 

The shop power may be provided by Diesel generator 
sets, the Diesel engines of the same size and type as those 
used in the locomotive. This will reduce the spare parts 
to a minimum and offer superior maintenance procedures 
as it will fit in with the normal shop operation. The 
power plants are housed in a separate building to re- 
move the annoyance of the high noise level and vibra- 
tion that is a necessary part of such a power plant. 

The general office may be located near the service 
track exit end of the shop to house the railroad dispatcher, 
radio equipment, if used, shop supervisors, and shop 
and stores records. The store house located behind the 
office is provided with a through track for the loading 
and unloading of heavy parts with the track paved to 
allow trucks to enter at the same point. This through 
track may continue on to the open storage space where 
rail, ties, wheels, axles, large sheet metal, spare trucks 
and other bulk equipment, that does not require protec- 
tion from the weather, may be stored. This area should 
be sufficient to provide storage for salvageable scrap 
such as used wheels and axles and for heavily damaged 
rolling stock that may not be fit to operate until repaired. 
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A crawler crane for the heavy handling is necessary here. 

А shop equipped as described, stocked with suitable 
spare parts should be completely self-sufficient for all 
major locomotive and car repairs or overhauls. All as- 
pects of locomotive overhaul are within the scope of this 
shop except major crankshaft repairs or production. 
The capital investment necessary for complete crankshaft 
work is great enough and the normal crankshaft failures 
rare enough that spare crankshafts may be stored, for 
replacement when necessary and heavy repairs avoided. 


Some Ways To 
Reduce Hot Boxes 


(Continued from page 497) 


he fillers and sizings render threads unfit for journal 
racking until they have been dissolved. 

To arrest the movement of packing in the box, it is 
relieved a square-bottomed box, ribs cast in the box and 
waste retainers accomplish the same purpose. If the 
ournal could be kept in the original seat of the bearing 
luring switching, humping, and braking, it would, for 
Ш practical purposes, effect the elimination of waste 
rrabs and wipers. Contrary to popular belief, waste grabs 
ire often preceded by an over-heated journal, the surface 
əf which is sufficiently hot to repel the oil. A journal in 
wch condition becomes sticky to waste fibers and pulls 
itrings of waste out of the packing until sheared off or 
vadded up at the point of journal and bearing contact. 
l'hese threads are usually of considerable length, yet when 
liscovered along the edge of bearing or under it, are 
nvariably called “short ends.” Though all threads are 
ong, a hot journal will pull them from the packing. А 
ournal operating at normal temperature will not pull 
hreads and seldom disturbs the packing. 

In conclusion it may be said that the virtual elimina- 
ion of hot boxes is dependent on the positive attitude 
ind action of all concerned. The essential things to be 
lone are enumerated in the table. 


\lco-G. E. Road Switcher 


(Continued from page 509) 


ersers and line contactors are electro-pneumatically op- 
rated. All other contactors are operated magnetically. 

There are four traction-motor connections: series 
агае! full field, series parallel shunt field, parallel full 
eld, and parallel shunt field. Manual transition of motor 
onnections is used for the locomotives with four-wheel 
rucks; locomotives with six-wheel trucks used in pas- 
enger service are equipped with automatic transition. 
Aanual, low-voltage switches, of the circuit-breaker type 
rith reset feature, are used on auxiliary circuits wherever 
iverload protection is required. 

The contactor compartment which contains the elec- 
rical control equipment, includng the engine startin 
witch, is located at the rear of the hood. The apparatu: 
s accessible through doors in the wall of the operating 
ab and through panels in the front partition. Louvers 
Шом for adequate ventilation. Switches and meters are 
‘ontained in a panel mounted on the compartment wall 
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at the front of the operating cab where they are accessible 
to the operator in the cab. Dynamic braking equipment, 
when used, is installed in the rear compartment. 

The storage battery is a 32-cell, 426-amp.-hr. lead-acid 
type. It is installed in two battery boxes, one on either 
side at the rear of the operator's cab, above the under- 
frame, with 16 cells in each box. А receptacle provides 
connection for battery charging from an outside source. 

All lights are connected to the storage battery through 
circuit breakers and light switches. There are lights in 
the operating cab on the ceiling, and on the gage panels. 
There are also lights in the engine, radiator and contactor 
compartments and receptacles for extension-light connec- 
tions. 

There is a headlight of the flush type with a 14-in. 
glass reflector at each end of the locomotive. Rack is fitted 
with 250-watt, 32-volt lamps, with dimming control. 

Numeral boxes with electric lighting are applied on 
each side of the hood at each end of the locomotive. There 
are four step lights, one at each corner of the locomotive, 
and two ground lights, one under each side of the oper- 
ating cab, all controlled by switches in the cab. 

Each cab is equipped with an electric cab heater which 
may be either a 1.5- or a 2.5-kw. unit. There is an elec- 
tric cooler for drinking water. 


Lackawanna Diesel Shop 


(Continued from page 506) 


Electricians check traction motors, generators and re- 
new brushes where and when needed, clean all creepage 
surfaces, inspect and clean all equipment in cabinets, 
check the automatic transition and cab signal equipment 
and make necessary repairs. 

If a truck change is needed this is done at the 
Whiting drop table. Cooling fans, motors and dynamic 
brake grids and hatches are removed, repairs are made 
and parts replaced while the locomotive is on the ramp 
track where the overhead crane may be used for lifting. 

All traction motors and journal boxes are checked for 
lateral. Axle liners and journal box snubbers are re- 
newed if they have reached the wear limits. Steam gen- 
erators are washed out when due and routine steam 
generator inspection and maintenance reports are han- 
dled. If it is necessary to make a major overhaul to a 
steam generator the generator unit and the tank are re- 
moved and replaced with a spare by overhead crane. 

All tests and inspections required by the Interstate 
Commerce Commission are made when they are due. 

Speed recorders are removed and calibrated, brakes 
and brake cylinders are checked, tire wear is taken and 
recorded and all defects found and reported by engine 
crews are repaired. 

The interiors of car bodies and cabs are cleaned; door 
locks and sand box screens inspected and interior and 
exterior paint is touched up where necessary. 

After all inspections, tests and repairs are made, the 
engines are started and thoroughly checked for leaks. 
A check is made to see that all injectors are firing; the 
air brake and signal equipment is tested; contactor and 
throttle sequences are made and the locomotive is again 
ready or service. 

(Note: additional details of maintenance work in con- 
nection with general engine overhaul and the work of 
the electrical department will be the subject of articles 
in subsequent issues.—EDITOR.) 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 515 


ELECTRICAL SECTION 


Cleaning of Electrical 
Equipment 


A variety of methods may be used, the choice depending in part on what 
the operator wants to do and how much he is willing to pay for equipment 


Ini 
F OREIGN materials deposited on the surfaces of elec- 
trical equipment will result in lowered insulation re- 
sistance and lowered heat conductivity. This foreign ma- 
terial usually consists of dust particles in an oil film. 
The electrical conductivity of the film will depend upon 
the materials which compose the solid particles included 
in the film. Obviously, when reconditioning the equip- 
ment, which may include the installation of new wind- 
ings, it is desirable to clean and remove these foreign 
material deposits from the surfaces of the motor or 
generator. The method of cleaning to be used is usually 
influenced by the number and size of units to be cleaned, 
and is sdy a matter of economics and capital outlay. 

he several cleaning methods used are: 

(1) Washing by hand with a suitable solvent or de- 
tergent, using rags and brushes. 

(2) Pressure spraying with solvents. 


* Chief Engineer, National Electric Coil Company, Columbus, Ohio. 
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By Don E. Stafford * 


(3) Pressure spraying with a steam jenny. 

(4) Vapor phase degreasing. 

(5) Pressure blasting with mildly abrasive material. 

(6) Combination of two or more of the above 
methods. 

The first method cited is, of course, the most com- 
monly used. It requires the least capital investment, and 
is adaptable to all sizes of equipment. It is necessaril: 
used on large electrical machines which must be cleaned 
on location. Hand washing is also used for smaller elec- 
tric motors, where the number of units to be serviced 
is too small to justify the installation of more elaborate 
equipment. 

There are several solvents which may be used for 
hand cleaning. Cleaning naphtha is frequently used. Thi- 


Cleaning a traction moter 
frame with the field сой 
in place, using a stecm 
jenny—Deposits to be м- 
moved consist of oil and 
grease, plus dirt picked up 
in railway service 


Hand washing a motor using rags soaked їп a clean- 
ing solvent—This operation should be performed in 
а well-ventilated area, away from open flames or elec- 
tric sparks—Sealed metal containers should be pro- 
wided for the clean rags as well as the dirty rags 


solvent creates some fire hazard; therefore, where it is 
used, precautions should be taken. Some of these pre- 
cautions are: 

(1) Ample ventilation to remove vaporized fumes, 
which are heavier than air and will tend to settle to 
the floor level. 

(2) The cleaning rags that are used should be kept 
in metal cans and away from combustible material. 

(3) Open flames should be kept out of the vicinity 
in which the cleaning is being carried on. 


Armature suspended in a 
vapor-phase degreasing 
tank for the removal of oil 
and grease—The cleaning 
wapor condenses on the 
part being cleaned and 
runs off as a vapor 
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(4) Electric sparks from battery:aperated truck con- 
tactors, electric cranes, motor switehes апа commutators 
should be guarded against in the vicinity of the cleaning. 

Stoddard's solvent, which is a mixture of cleaning 
naphtha and carbon tetrachloride, was developed to 
overcome the fire hazard of straight cleaning naphtha 
or solvent solutions, and is frequently used for hand 
cleaning. Carbon tetrachloride fumes are toxic and may 
produce headaches, nausea or fatigue in varying degrees. 
Ample ventilation should be provided where this solvent, 
or a mixture including it, is used. 

Other chlorinated solvents are also used for hand 
cleaning or washing, such as trichloroethylene. These 
solvents are also toxic to some extent, and the fume con- 
centration should be held to a low point by good ven- 
tilation. 

The E. I. Dupont de Nemours Company recently de- 
veloped a cleaning mixture which has minimized the 
disadvantages in connection with petroleum solvent and 
chlorinated solvents. This is known as their Cleaning 
Mixture No. 49. 

One factor which is common to almost all of the clean- 
ing solvents cited is their effect on the human skin. They 
remove the natural oil from the skin. It is, therefore, 
good practice to wash the hands thoroughly with warm 
water and a good mild soap after they have been exposed 
to the solvents. Some persons are more strongly affected 
than others; where the effects are especially severe, it 
is advisable to follow the washing with an application of 
a lanolin base cream or lotion. 

А hot water and detergent solution is sometimes used 
for washing electrical equipment. Such a solution is not 
as powerful as the solvents described previously and, 
therefore, the cleaning operation is not accomplished as 
rapidly. Following the washing with the detergent, the 
electrical apparatus should be thoroughly rinsed with 
warm water to remove any of the detergent solution 
suspensions. The detergents are not chemically neutral 
and may cause progressive deterioration of the insulation 
if they are not completely removed. 

The second cleaning method involves the use of pres- 
sure spraying with a solvent solution. This air-pressure 
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Corn-cob air blast cleaning a direct-current motor frame 
with field coils in place—The motor frame has been pre- 
viously made free of oily, greasy dirt deposits by subjec- 
tion to a vapor degreasing cleaning cycle—The corn-cob 
blasting removes dried, curled paint films, and clears 
ventilating air passages—This cleaning cycle provides a 
clean base for the application of a new protective sealing 
insulating varnish coating, with the risk of contaminating 
the insulating varnish in container used for impregnation 


spray washing is obviously a faster method than the 
hand brushing, or wiping, previously mentioned. The 
equipment required is relatively simple and of low cost. 
A light, homemade nozzle is often used, with a pickup 
hose leading to the solvent container and another hose 
to the source of air-pressure. А shallow pan may be 
used to catch the run-off solution, in the case of small 
and medium-sized pieces of equipment. The solvent used 
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is a matter of choice and may be any of the cleaning sol- 
vents, such as those mentioned previously in connection 
with hand washing. The same safety precautions should, 
of course, prevail as mentioned in connection with these 
solvents. 

A third cleaning method uses a steam jenny. The steam 
jenny relies upon the action of the hot steam, and its 
condensate, to do the cleaning jobs. Obviously, this is 
an improvement over hot-water hand washing. The steam 
and water vapor is, of course, not injurious to the insu- 
lation and the varnish film. Water and grease do not 
mix, which means that the cleaning action is not as rapid 
as the solvent spray method mentioned previously. With 
large pieces of equipment it may be necessary to sup- 
plement the steam jenny cleaning with hand cleaning 
for an effective overall job. The equipment required is 
the steam boiler, and with it, a heating source, water. 
and spray devices. Portable equipment utilizing an instant 
heating electric boiler is available, in addition to sta- 
tionary types. The equipment expenditure for this type 
of cleaning will amount to a minimum of $300. 

A comparatively new development in cleaning is the 
vapor phase degreaser. This method of cleaning has found 
wide acceptance within the last decade. Chlorinated sol- 
vents, such as trichloroethylene, with a boiling point of 
approximately 180 deg. F (82 deg. C), or perchlor- 
ethylene, with a boiling point of approximately 240 
deg F. (116 deg. C.), are vaporized by heating in a 
suitable cleaning tank. The object or work piece to 
be cleaned is lowered into the vaporized solvent, which 
condenses on the surfaces of the cold work piece 
and runs off, carrying with it the dirt and grease. 
If the work piece is left in the hot vapor, it will at- 
tain the temperature of the vapor, at which time con- 
densation ceases and the cleaning action stops. The hot 
trichlorethylene or perchlorethylene vapor will attack 
and damage or remove most paint and insulating varnish 
films, if the cleaning action is continued throughout the 
fall degreasing cycle (i.e., until the work piece reaches 
the solvent vapor temperature). 

Vapor degreasing machines as used for batch-type 
cleaning of electrical equipment consist of a rectagular 
stainless steel tank, or a metal spray lined steel tank. 
Provision is made for the application of heat to the 


(Continued on page 529) 


Pressurized solvent spray 
cleaning an induction mo- 
tor stator 
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As the last of the train goes over the hump, the locomotives supplies just 
the amount of power needed without going in and out of the idling position 


Dattery Field Resistor 


Smoothes Hump- Yard Operation 


Texas and Pacific uses 1,000-hp. Diesel to handle 121 cars 
in saucer-shaped yard, and also maintains continuous tractive 
force with only a few cars moving slowly over the hump 


Tue Texas and Pacific has found it possible to use 
Electro-Motive, 1,000-hp. NW-2, eight-wheel (B-B), 62:15 
gear ratio switching locomotive for pusher service in its 
retarder classification yard at Fort Worth, Tex. Two 
things have made the operation possible. One is the 
character of the yard, and the other consists of slight 
modifications of the locomotive controls. 

The receiving yard is “saucer shaped." There is a 
dip in the center of the yard, so that with 120 cars in 
the yard, one end of the string is on the hump, and the 
other end is on an equivalent grade at the opposite end 
of the yard. Under iese circumstances, at the start of 
the push, train resistance is only equal to that which 
would be encountered on level track with no hump. By 
the time the pusher locomotive has reached the center of 
the yard, it has lost the advantage of the downgrade, but 
by that time the train is only half length, and train re- 
sistance is reduced. 

Humping speed in this yard is less than two miles an 
hour, and as the length of the train is further reduced, 
it is necessary for the engineman to periodically drop 
into the idling position of his throttle to keep train 
speed at the desired value. This means frequent opera- 
tion of controls and control relays, and results in irregu- 
lar power operation. 

To avoid this condition, the battery field was reduced 
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by the application of a 3.5 ohm, 800-watt variable resistor 
rheostat, which causes the engine speed to be increased 
to point beyond idle to perform the same amount of 
work and prevents the excessive operation of relays and 
contactors. 

With the rheostat type resistor in the battery field cir- 
cuit, the amount of tractive force at light load can be so 
controlled that the engineman may have any degree of 
tractive force necessary. He can so modulate the amount 
of tractive force that it is not necessary to drop into 
idling position unless the train movement is stopped 
altogether. This makes for very smooth operation. 

When full power is required, as when the movement is 
being started, the engine is operated in normal manner by 
removal of the variable resistor from the circuit. The 
overall operation is, in addition, assisted by the im- 
proved wheel slip device, which energizes the over-riding 
solenoid in governor, which prevents the complete un- 
loading of engine as normally would occur. 

The largest train which has been handled in this serv- 
ice to date was one of 121 cars, weighing 5,110 tons. 
Operation of the traction motors at short time ratings 
for periods of several minutes is necessary, but no ex- 
cessive motor temperatures have been reached, and 
periodical examination of the traction motors indicated 
normal operating condition to prevail. 
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Santa Fe Traction Motor 
Maintenance Practices 
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goes into the cleaning tank 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Part I 


тг 

Гик Atchison, Topeka and Santa Fe is a pioneer in 
Diesel-electric locomotive operation, having started oper- 
ation of road locomotives in 1936. Major electrical main- 
tenance work required for Diesel-electric locomotives in 
service on the Santa Fe is performed at the railroad's 
electrical shop at San Bernardino, Calif. At the present 
time, about 120 traction motors per month are over- 
hauled at this shop. Out of the 120, approximately 40 
are rewound. 

Evidence of the quality of the work done by the shop 
is given by the railroad's practice in using locomotives. 
Motors are given a general overhaul on a mileage basis. 
This mileage is 200,000 for freight locomotives used on 
western lines, 300,000 for passenger locomotives used on 
western and transcontinental lines, 300,000 for freight 
locomotives operating in central states, and 400,000 for 
passenger locomotives in central-state service. Switching 
locomotive motors are overhauled every four years. 

No good shop is static. Methods and equipment must 
undergo almost constant change to meet new knowledge 
of requirements, to take advantage of new materials, to 
cope with changes caused by improved design and to 
reduce cost and improve quality of output. In the fol- 
lowing are described some of the current practices em- 
ployed by the Santa Fe’s San Bernardino shop. 

When motors are brought into the shop for general 
overhaul, they are disassembled and all loose dirt is 
blown out of both armature and field with compressed 
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Left: Fig. 3—Cutting off coils of arm preparatory to stripping—Note special air-driven saw— 
Right: Fig. 4—An armature in the Ruemlin shell blast cleaner—The cleaning tower is not shown 


Methods and equipment used in the San Bernardino shops to obtain 
maximum services from traction motors were developed from experi- 
ence with locomotives operating under a great variety of conditions 


air. The ends of the armatures are cleaned with solvents, 
but solvents are not used on the windings. If the arma- 
ture is very dirty, it is cleaned with a mixture of water 
and Kelite No. 24, which is applied with a special gun at 
70 lb. pressure. This removes the carbon dust, heavy 
grease and dirt. It is next washed off with clear water 
and dried out in the oven. 

The motor frames and field coils are cleaned in a simi- 
lar manner, but first lowered into a tank containing a 


Fig. 5—Left: Micrometer- 
ing an armature shaft— 
Right: Removing a brazed 
joint on a bad-order coil 
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mixture of one-half Kelite 5-Star and one-half distillate. 
for one minute, to soften heavy grease and dirt. It is then 
removed from tank to turntable and washed with Кеше 
No. 24 mixed with hot water, followed up with rinsing 
off with clear water. If it is necessary to rewind an arma- 
ture, bands are removed with a cutting torch. А circular 
metal saw, with special teeth is used to cut the coils close 
to the risers, and also to cut through the top coils near 
the brazed joints. 
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Fig. 6—Line up table for aligning 
commutator bars and core slots 


The armature is then removed to a stripping rack where 
an air hoist and come-along are used to lift out coils and 
wedges. Most of the mica and heavy pieces of insulation 
are removed by hand with a metal bar or tool. 

After this operation, the armature is placed on a car 


Fig. 7—The 250-ton Farquhar press be- 
ing used for applying an armature shaft 
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and rolled into a Ruemlin blast-machine where all small 
particles of insulation or foreign material are removed 
in an air-driven blast of ground nut shells and fruit pits, 
known as 20-20 shell blast abrasive material. This effec- 
tively cleans the core slots without causing any deforma- 
tion of the laminations. During this cleaning operation, 
the risers, commutator and V-rings are protected from the 
blast by shields made for this purpose. The blast machine 
includes a separator for removing dirt and finely broken 
or wornout abrasive from the useful abrasive. 

A Schmidt natural-gas soldering torch with the iron 
removed produces a small pointed flame which is used 
to heat the risers for removing the coil ends after the coils 
are pulled out. As soon as the solder is soft, the coil ends 
are knocked out with a light hammer and drift. 


Armature Shafts 


All armature shafts are Magnafluxed in place, and 
checked with a micrometer for wear of fits. If the shaft is 
worn or has a flat spot, it is built up with metal spray 
and reground to specifications. A small amount of metal 
(about one or two thousandths of an inch) is removed 
from the shaft before spraying. This assures а complete 
and uniform surface of sprayed metal after regrinding 
and prevents the grinding from cutting through the 
sprayed metal at any point. All centers are straightened 
before grinding and spraying. 

Core fits on the shaft are never built up. If the wear 
is more than .010 in., no attempt is made to build up 
with metal spray. Instead, a new shaft is applied. АП fits 
are micrometered, and the large and small core quill fits 
of the shaft are turned to sizes which will assure an appli- 
cation pressure between 70 and 90 tons. 


Fig. 8—Winding section 
near the center of the shop 
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Left: Fig. 9—Rerolling bands оп a Universal banding machine—Right: Fig. 
10—A Type DA main generator being banded in a Globe armature machine 


Alignment of Bars and Slots 


For aligning coil slots and commutator bars, the com- 
mutator is first applied with a line-up bar as near as 
possible to its correct position and pushed on to about 
34 in. from its final position. А table micrometer is used 
for checking the alignment of commutator bars and core 
slots as shown in Fig. 6. 

The table micrometer is first set to the height of the 
centers. А jig plate which just fits a core slot is then 
placed in the slot at the side which is at the same level as 
the centers. The micrometer is used to measure the height 


Fig. 11—A D-7 armature 
goes into the Steward pot 
soldering machine—It is 
now equipped with over- 
head air cylinders for con- 
trolling the level of the 
solder 
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from the table to the underside of the jig plate, and is then 
moved over to measure the height from the table to the 
edge of a commutator bar. A thin wedge-shaped projec- 
tion on the micrometer is placed in the undercut against 
the side of the commutator bar. 

Measurements are made on every sixth core slot and 
compared with the corresponding commutator bar. All 
plus dimensions are added together and all minus dimen- 
sions are also added together. If the difference of the sums 
is more than .0015 in., the position of the commutator 
is corrected on the press, when the final pressing on is 
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Fig. 12—Ductor testing an armature—the cart is equipped 
with a motorized Megger tester, the Biddle Ductor 
and a rectifier for supplying current to the ductor 


done. A turnbuckle on the press is used to move the com- 
mutator to the correct position, and this position is 
checked with a dial indicator. 


Winding 


When an armature is ready for rewinding, the risers 
are cleaned up and tinned by hand with a gas-fired 
soldering iron. It is then tested for shorts and grounds. 
Coil-support insulation is then applied and cross connec- 
tions are layed. The armature is then heated in one of the 
ovens. After removal from the oven, protective metal 
shims are laid over the cross connections and this section 
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Fig. 14— Brazing the rear connections on 
a D7 armature in one of the two Amer- 
ican Electric Fusion brazing machines 


of the armature is banded, and the bands rerolled at a 
wire tension of 300 to 350 Ib. 

After the armature has cooled, the temporary bands 
and shims are removed and insulation is applied over the 
cross connections. The bottom coils are then applied and 
the armature heated in a 300-deg. F. oven for 4 to 5 hours. 

Temporary bands are then applied to the bottom coils 
and they are rerolled at 700 lb. tension. The armature 
is then again cooled and the bands removed. 

Insulation is then placed over the bottom coils and the 
top coils placed. Metal sticks which project above the 
surface of the armature are placed in the slots over the 
coils for the complete length of the slots and temporary 


Fig. 13—Armatures оте 
given a high potential 
test with a Westinghouse 
Heavy-Duty H. P. Machine 
having a 15-kva. burnout 
transformer 
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bands run over the full length of the windings. These 
bands are rerolled at 750 Ib. tension. 

The armature is then removed from the banding ma- 
chine and cooled, after which the bands are removed 
from the core section, but left on the coil ends. 

Tests are then made for shorts and grounds and the 
wedges driven into place. After the wedges are in, the 
armature is again tested for grounds and shorts using a 
high-potential test at 2,600 volts and a bar-to-bar test 
at 220 volts. 

The armature is then placed in a brazing machine and 
the pinion-end connections are brazed. After brazing, the 
pinion-end connections are insulated. 

Tests are then made with a Biddle Ductor, (low-reading 
ohmmeter) and a split ring for protecting the mica at the 
rear coil support is applied. The armature is then put in 
an oven and heated for 10 to 12 hours at 300 deg. F. 
While still hot, the armature is removed for pot soldering 
of the riser connections. 

Part II will describe the Santa Fe’s method of impreg- 
nating, baking and banding, overhaul of brush rigging, 
measuring and restoring bearing housing fits, and shop 
equipment required for traction motor maintenance. 


Portable Light Stand 
By W. E. Abbott 


The portable light stand shown in the picture has been 
found to have many uses at the North Bergen, N. J., 
enginehouse of the New York Central. One particularly 
helpful application is its use on top of Diesel locomotives 
while removing or applying rocker housings and cylinder 
heads, or other work on a Diesel where the normal light- 
ing does not give the light intensity required. 

It is simple in construction, most of the details being 
shown in the illustration. A series of holes for engaging 
the pin at the top of the stand, makes it possible to 
swing the light through 180 deg. and lock it in any de- 


sired position. 


The light is supplied with a short cord only, a port- 
able extension being used to connect it to an outlet 


SEPTEMBER, 1950 


It is used while cleaning drop pits, lighting up an area 
in a dark corner where light is not normally needed, and 
in many other places where a fixed light is needed, and 
a portable hand light does not give sufficient light for 
the work being done. 

A similar portable stand is used at the ash pit also 
but the shade is in a fixed position in relation to the 
stand. This stand can be moved to best position for fire 
cleaners to see while cleaning out ash pans. 

The area around the ash pit has the normal overhead 
lights but the poles on which the overhead lights are 
mounted are not located favorably for ground level light- 
ing. The use of the portable light stand at the ash pit 
makes it safer to work there as water hose and other 
things on the ground can be seen when it is used. 


Spray Cooling 
of Diesel Radiators 


A METHOD of spray cooling Diesel-electric locomotive 
radiators, worked out by the Denver & Rio Grande West- 
ern, has effectively disposed of overheating in tunnels. 
The greatest difficulty was encountered in the Moffat 
Tunnel in which there is a 0.9 per cent grade eastbound 
from the west portal to the center of the tunnel. Train 
speeds in freight service in the tunnel are 14 m.p.h. and 
the need for extra cooling occurs particularly in the third 
and fourth units of the locomotives. These units must use 
air which has been heated by the first and second units. 
The temperature at face level in the four-unit engine 
room sometimes reaches 175 deg. F. with an ambient 
temperature of 62 deg. F. 

A maximum temperature of 210 deg. К. has been meas- 
ured in the radiator intake of the fourth unit. This is also 
aggravated by the fact that the engine intake air on the 
rear units has an oxygen deficiency which causes the 
engines to burn more fuel. 

The situation was corrected by applying a water spray 
to the radiators of the rear units. Each unit is equipped 
with a 75-gal. tank for this purpose. When cooling is 
needed water is forced from tank by main-reservoir air 
pressure or is pumped by a rubber impeller type pump 
to three vertically mounted spray nozzles placed 14 in. 
below each radiator bank. The nozzles throw water in a 
conical spray at the rate of three gallons per minute 
maximum. 

A solenoid valve is opened, or the pump is started au- 
tomatically, when the engine temperature reaches a criti- 
cal value. The control circuit is also carried through the 
control train line of the four-locomotive units. There is a 
manually operated switch in the cab which may be used 
to prevent loss of water which might occur when the 
spray is not needed. 

A loop from the engine-jacket water is used to heat the 
cooling water in the 75-gal. tank. This was installed origi- 
nally to prevent freezing. In practice, hot water has been 
found more effective in cooling than cold, since it evapo- 
rates quickly on the radiator. It thus uses the heat of 
vaporization, and is not lost by running off. The spray 
brings the engine operating temperature down to normal 
in about two minutes. The cooling arrangement was 
worked out by the Electro-Motive Division, of General 
Motors Corporation and P. F. Giesking, superintendent 
of Diesel equipment of the D. & R. G. W. 
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Removing Traction 
Motor Armature Wedges 


By C. F. Steinbrink* 


Te removing of armature wedges from traction mo- 
tors that had to be rewound was not much of a problem 
with the motors used under our first Diesel locomotives. 
However, as the horsepower of the Diesel increased, and 
larger motors were installed, the temperature of the motor 
also increased, and something different than the con- 
ventional wedge material used at that time had to be 
designed. 

At about this time glass cloth was being developed 
and, from experimenting with glass, our present-day 


* General electrical foreman, Chicago, Rock Island & Pacific. 
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Fig. 1—The wedge cutter 
as mounted on a banding 
machine 


wedge was finally developed. Although the present wedge 
is not glass, the material from which it is made, retains 
practically its full strength during the life of the motor. 

The first wedges could easily be lifted or pried out 
with the coil when the armature was stripped, or they 
could be broken into pieces by a light hammer blow. 
The present wedges presented quite a problem since they 
had to be removed by driving them out of the slots. 
They did not drive very easily because of several layers 
of varnish and baked insulation sticking to the wedges, 
and their removal became quite a bottleneck in preparing 
armatures for rewinding. 

After trying several methods that did not prove too 
successful, we eventually purchased a !4-hp. planetary 
gear reduction motor with a sp of 86 r.p.m., an 
mounted this motor on an old lathe cross slide and 
compound. 

Figure 1 shows a close-up view of a motor mounted 
on a banding machine. We usually let five or six arma- 
tures accumulate so that we have a day's work ahead. 


Fig. 2—The cutter will 
clear itself as fast as it 
can be fed by hand 
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Fig. 3—А cutting tool 
mounted on the same head 
with the wedge cutter is 
used to cut the coils 
through at both the com- 
mutator and pinion ends 
of the motor 


It takes about one-half hour each to apply and remove 
the bracket on which the motor and slide is mounted 
and another hour to clean the machine. As may be seen 
from the picture, it is rather a messy job. Although we 
have mounted the motor and slide on a banding ma- 
chine, there is no reason why it could not be mounted 
on a lathe or any machine where the motor could be 
held between centers. The armature is indexed to align 
the slots with the cutter by a bar over the armature 
end ring. The cutter is an 8-in. diameter staggered tooth 
saw with side chip clearance and wide enough to give 
about !4,-in. clearance on each side of the slot. The 
width of the cutter is not too important as pieces of the 
wedge that are left in the slot will come out with the coil. 


Figure 2 shows the mechanic with his left hand on 
the index bar, and his right hand on the cross feed. 
This cutter will clear itself as fast as it can be fed by 
hand, and takes just about one hour to cut out the wedge 
and cut the coils through at both the commutator and 
pinion ends of an armature. 

Figure 3 shows a tool rest with a cutting off tool 
used to cut the bars loose behind the riser. This was 
an afterthought and not part of the original scheme. 
In the first set-up, the tool rest was not applied, but 
after the wedge cutter worked out so satisfactorily, we 
suggested that we use the tool rest for cutting off the 
bars. This had formerly been done in a lathe, and we 
now perform both operations with one set-up. 


One of 35 meter-gauge, 2 unit, 1,800-hp. Diesel-eleztric locomotives purchased by the Argentine State 
Railways from the International General Electric Company—They have a 2 (АТА-АТА) wheel arrangement, 
a maximum speed of 56 m.p.h., weigh 330,000 Ib. and will be used in both freight and passenger service 
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Left: One of the fasteners in place—Center: Ramset fastener tool, 22-caliber shell 
and fastener—Right: A pair of switches to a 7/16-in. column by four fasteners 


Hanging Fixtures and Conduit 
on Concrete and Steel 


St. Louis-San Francisco's new Diesel shop at Springfield, Mo., af- 


fords an example of excellent electrical work done in record time 


"Y 
( _AARBIDE-tipped drills for concrete and Ramset fasten- 
ing tools for steel greatly facilitated the work of install- 
ing electrical equipment in the St. Louis-San Francisco's 
recently completed Diesel shop at Springfield, Mo. The 
shop is finished in dynamic color and neatness of ap- 
pearance and permanence were stressed in the installa- 
tion. The electrical work was performed by the rail- 
road's own forces. 

The location of all fixtures, switches and receptacles 
was first determined, and the location for fastenings 
scribed and prick-punched. Holes for fastenings in con- 
crete were drilled with carbide-tipped drills made by the 
Willeys Carbide Tool Company, Detroit, Mich. The tool 
was driven by а 14-in. ball bearing electric drill having 


The carbide-tipped drill in the chuck has been used to drill 
200 holes without sharpening—The other is a new drill 
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a no-load speed of 525 r.p.m. Holes were drilled to a 
depth of 12%-іп., the depth of the hole being controlled 
by a piece of pipe placed over the drill. This acted as 
a stop when the drill reached the required depth. 

The tool works best when sufficient pressure is appliec 
to the drill. To obtain this pressure for drilling ceiling 
holes, the installers developed a rig shown in one of th: 
illustrations. It consists of a lever supported by a hors 
and a work bench. Leverage is about 4 to 1 and a pair 
of cleats on the short end of the lever holds the handk 
of the drill and prevents its slipping off the lever. Drill- 
ing time for a hole is 10 seconds. The drilling of ceiling 
holes is done dry. Water is used for holes in side walls 
and floors. 


А VYa-in. electric drill with a no-load speed 
of 525 r.p.m. was used for drilling concrete 
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Operator setting a fastener in a steel angle 


The fasteners used in the holes are 14-20 lead anchors 
made by The Paine Company, Chicago. 

Fastenings on steel columns and other steel surfaces 
were applied by means of a Ramset Fastening Tool, made 
by the Stemco Corporation, Rocky River, Ohio. The 
fastener used is cylindrical in form, having a 14-20 
thread at one end and a Y$-in. ribbed or fluted section 
at the other, terminating in a hardened point. The 
fastener is placed in the gun with a special 22 caliber shell 
behind it. The pointed tip is then aligned with the loca- 
tion for the fastener and a light blow on the back of the 
hammer fires the shell. This drives the fastener into a 
7Aein. column so that the point projects slightly on 
the opposite side. Other loads are available if greater 
penetration is required. 


Rig developed by installers for 


drilling holes in concrete ceilings 
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When either the lead anchor or Ramset fastener is 
used, it is only necessary to place the fixture or fitting 
over the projecting fastenings and secure them with 
14-20 nuts. Electricians who have labored with breast 
drill and star drill and hand hammer will particularly 
appreciate this procedure. 


Cleaning of Electrical 
Equipment 


(Continued from page 518) 


bottom of the tank, utilizing gas burners, steam coils, 
or electric heaters. Located below the top of the tank, 
on the inside, are several turns of pipe through which 
cold water is circulated. This condensing coil controls 
the vapor cloud level and minimizes the solvent loss 
from spill-over and discharge to the atmosphere outside 
the tank. Some vapor degreasing machines are equipped 
with a storage tank to catch the distilled solvent which 
runs off the cooling water condenser coil. This storage 
tank feeds a pump and spray nozzle and is used to flush 
off heavy grease and dirt deposits. Initial degreasing 
machine cost will vary with size. A small tank, to ac- 
commodate up to 50-hp. motors, will cost under $1,000. 

Another recent development in cleaning methods for 
electrical equipment is air blasting with a mildly abrasive 
material. One of the cheaper materials is ground corn 
cobs. Standard equipment, as designed for sand-blasting 
can be used for this cleaning process. The work to be 
cleaned is preferably first solvent cleaned in a vapor de- 
greaser, or by the solvent spray method, or by hand 
washing and brushing, although the air blasting can be 
carried out without this pre-cleaning. This dry cleanin 
process has many advantages. The corn cob blast will 
remove the brittle dried varnish films along with dust 
deposits without damage to the electrical winding insu- 
lation or mica commutator insulation. No extraordinary 
care or attention is required to avoid damaging the coil 
taping or other insulation by the mild abrasive action 
of the corn cob blast. The cost of the capital equipment 
for air blast cleaning will vary with size. (Approximately 
$10,000 for an air blast chamber 8 ft. x 8 ft. x 10 ft., and 
associated equipment.) 

Portable syphon blast equipment can be used to apply 
the corn cob dry cleaning method to large equipment on 
location. This offers lower initial investment, but the 
cleaning cost per piece may be greater than with sta- 
tionary room or cabinet equipment. 

General information on several cleaning methods and 
the machines or equipment for application is given in 
the preceding data. Definite procedures for rehabilitat- 
ing electrical equipment during periodic inspection and 
overhaul should include the following operations: 

(1) Clean as thoroughly as possible, using one or a 
combination of the methods cited. 

(2) Bake out. 

(3) Test. 

(4) Impregnate in a good grade of insulating varnish, 
either by dipping or vacuum pressure process, and bake. 

(5) Paint commutator risers, V ring surfaces after 


_ sand-papering smooth, brush holder enclosures and sim- 


ilar surfaces with a high grade air drying red commu- 
tator enamel. 
(6) Final tests. 
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NEW DEVICES 


Pneumatic Hand Tool 


for Applying 
Solderless Terminals 


An air operated tool for crimping solder- 
less terminals to wire in sizes from No. 
6 to 1/0 has been developed by Aircraft- 
Marine Products, Inc. Harrisburg, Pa. 
It is designed to combine the advantages 
of a power press with the ease and flexi- 
bility of a hand tool. Specially featured 
are detachable heads for either the con- 
ventional side position crimping or “stub” 


(end) position crimping. (A stub connec- 
tion is used for closely positioned pig 
tail splices and requires end positioning 
of the tool when crimping.) 

A suspension loop is attached to the 
top of the tool to enable it to be sup- 
ported from above, and a double set 
of handles and triggers provide versatility 
of operation. When tool is supported, the 
operator uses the side handle, but when 
tool is being carried or lifted manually, 
as shown in the illustration, the top 
handle and trigger are usually more con- 
venient. 

A.M.P. pneumatic tools have previously 
covered the wire size range of No. 22 to 
No. 6, and the addition of this larger tool 
makes hand pneumatic installation now 
possible in A.W.G. wire range No. 22 to 
1/0. 

Air cylinder construction is of seam- 
less tool steel with a safety factor of 300 
per cent. Hardened toggle-action crimp- 
ing jaws insure uniform pressures and a 
complete crimping cycle from standard 
shop outlets at 85 lb. per sq. in. 


Hardfacing 
Brazing Alloy 


A hardfacing alloy, Aircolite 59, has been 
added to the line of alloys by the Air Re- 
duction Sales Co., a Division of Air Re- 
duction Co., Inc., New York. 

The new alloy, which has been on field 
trial for more than a year, is designed 
primarily for applications involving high 
stress abrasion with medium impact. 

Cast in rod form, it is composed prin- 
cipally of chromium, molybdenum, carbon 
and iron. It has a low coefficient of fric- 
tion, and therefore, acquires a high polish 
in service. The deposit maintains high 
hardness at temperatures up to 800 deg. F. 
The alloy is available in bare form or 
coated for electric application. 

According to the manufacturer, Aircolite 
59 is recommended for building up sur- 
faces subject to high stress abrasion and 
metal-to-metal friction where impact is 
moderate and abrasion severe. lt is suited 
to many applications in steel mills, foun- 
dries and metal working plants. 


Composite Steel-W ood 
Freight Car Flooring 


Illustrated is a type of freight car flooring 
which has been developed by the Armco 
Steel Corp., Middletown, Ohio. Combining 
the advantages of both steel and wood 
flooring, it offers lowered cost, greater 
strength and longer life for use in box 
cars, gondolas and flat cars. 

Hat shaped steel ribs, placed across the 
width of the car and welded to the center 
sill, stringers, and side sill angles alter- 
nate with wood planks bolted to the rib 
flanges. The top surfaces of the hat sec- 
tions form part of the floor. Since they 
extend slightly above the wood planks, 
they support most of the load and take 
the wear and tear of rough service. Steel 
planks, tack-welded to the ribs, are used 
where it is not possible to bolt wood 
planking. 

The combination wood and steel floor 
has the advantages of both steel and wood 


flooring. Bulk lading can be mechanically 
unloaded without damage to the flooring. 
yet bracing can be nailed to the wood 
planks. 

Especially important is the strength oi 
the flooring. It will not sag under concen- 
trated loads and will not break under the 
heavy loads imposed by lift trucks and 
palletized lading. Mechanical loading may 
exert wheel loads up to 10,000 Ib. Since 
the steel ribs extend slightly above the 
alternate wood planks the steel surface 
takes most of the wear. Consequently, 
abrasion, splintering of the wood is r- 
duced during rough service. 


Flashlight Battery 
With Reversed Elements 


ZINC CAN 


CARBON 
ELECTRODE 


ZINC VANES ff 


NEW TYPE 


OLD TYPE 


The National Carbon Division, Union Car- 
bide and Carbon Corporation, New York. 
has announced a new flashlight battery 2 
which the container, formerly made of zinc. 
is now made of carbon, with a zinc vane 3° 
the center element. The old-type construc: 
tion consisted of a zinc can container and 
a carbon rod center electrode. 

Unlike the zinc container of the old cell 
carbon is inert to electrolytic action avd 
hence will never perforate when the batten 
becomes old or is discharged. The nev cell 
has no metal can to leak or corrode, and 
the maker states it will not swell, stick of 
jam in the flasblight. 
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1һе service feature of the new No. 1050 
flashlight cell of interest to the railroads is 
that it gives more light-minutes than any 
previous Eveready cell, providing more 
than double the usable light. Usable light 
is defined as the amount of brilliant white 
light available before the battery becomes 
too spent to produce light of useful effi- 
ciency. 

The new battery is completely inter- 
changeable with all D-size (standard flash- 
light size) batteries so that no change need 
be made in lamps or cases. 


Flexible 
Insulating Varnish 


A varnish that stays flexible after baking, 
making it valuable for impregnating trans- 
former and similar coils, has been devel- 
oped by the Irvington Varnish & Insulator 
Co., Irvington, N. J. The leads can be 
bent and twisted after the varnish is 
cured without danger of the conductor 
breaking or the varnish cracking. 

This product, known as No. 123 Varnish, 
is a clear insulating liquid with good 
bonding characteristics, high dielectric 
strength and exceptional resistance to mois- 
ture, transformer oils, mineral oils and 
solvents. 

Although it retains flexibility to permit 
leads to be bent into position, the varnish 
penetrates deep into the coil windings 
and bakes throughout to form а unified, 
solidly bonded mass. The product also 
exhibits stable characteristics in the im- 
pregnating tank as well as in storage. 


Quick Action 
Machinist Vise 


A new quick action, machinist’s vice, built 
on a new principle and embodying a pat- 
ented fast slide action, has just been an- 
nounced by the Dodge Manufacturing Cor- 
poration of Mishawaka, Indiana. The 
product, known as the Dodge Slide-Set 
Vise, is available through established dis- 
tributors. 

The vise opens or closes to any position 
in one second through a push-pull action 
which eliminates spinning the handle. It 


weighs 58 lb. and combines the ruggedness 
and full power of a conventional type vise 
with an instant slide action that speeds 
production, reduces operator fatigue and 
increases efficiency on bench and assem- 
bly operations. 

The slide action is simple, fast, positive. 
A turn and a half of the handle counter- 
clockwise—and the jaw slides in neutral 
to any position. From the moment the 
work is engaged the vise operates in the 
conventional manner. 

A specially designed no-pinch handle 
protects the operator against blood blis- 
ters between the thumb and forefinger. 

The vise is provided with either a 
swivel or stationary base and is built in 
one size only: namely 4 inch. Each vise 
is individually packaged. 

This vise is built, in the Dodge foundry 
and machine shop, of high-strength steel 
parts and semi-steel castings. 


Lamp for 
Bare-Bulb Fixtures 


General Electric's Lamp Department has 
announced the development of a new type 
of incandescent electric light, which em- 
ploys a unique shape and an enamel finish 
to form a combined light source and fix- 
ture in one unit. 

To be made in the 50-watt size, the lamp 
achieves its improved performance by 
means of an attractive design, different 
from that of any previous lamp bulb. 
When viewed in its recommended base-up 
position, it looks somewhat like an in- 


Left: Turning handle counter-clockwise throws vise into this neutral position 
—Tready for fast slide action in either direction—Right: As jaws contact 
work a clockwise turn of the handle applies full pressure conventionally 
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verted mushroom. It is three and one-half 
inches in diameter at the widest point. 
Because of the shape of the bulb, two-thirds 
of the lamp's light is directed upward giv- 
ing an indirect lighting effect. 


Screw Sockets With 
Carboloy Inserts 


With the cooperation of the Carboloy Com- 
pany, Inc., J. Н. Williams & Co., Buffalo, 
N. Y. has developed a line of impact 
“Supersockets” for driving case-hardened, 
self-tapping screws with power tools of all 
types. They may also be used with hand 
drivers. » 

Due to the hard case found on screws 
of the self-tapping type, even the best 


alloy steels, properly hardened, do not 
offer sufficient life. The screw drive open- 
ing in these impact Supersockets is formed 
of solid Carboloy permanently inserted 
into a hardened steel blank. The life, due 
to the Carboloy surfaces which drive the 
screw, is said to be at least ten times that 
of all-steel sockets. 

Two sockets are now available in !4 in. 
square drive with М іп. and 54e in. nomi- 
nal hexagon openings. Both sockets fit hex, 
hex washer and oval hex washer heads. 
The finish is satin nickel. 


Standard Carbon Brushes 


A new method of merchandising carbon 
brushes is announced by National Carbon 
Division, Union Carbide and Carbon 
Corporation, New York, in the establish- 
ment of National Carbon Standard 
Brushes. This is being done to insure not 
only a better product, at a better selling 
price, but also an adequate stock at all 
times for prompt shipment. 

The standard brushes in the list include 
some of the most popular items for Diesel- 
electric locomotive service; P.C.C. car 
motors; Westinghouse SK motors and 
generators, Westinghouse motors and gen- 
erators having tandem holders; and Gen- 
eral Electric CD motors and generators. 

The standard brushes, to be sold at a 
flat price, are those in such demand that 
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they can be produced in large quantities, 
packed in standard packages, at the same 
price per brush regardless of the quantity 
purchased, provided they are purchased 
in standard package quantities or multi- 
ples thereof. The standard packages, in 
lots of 50, 100 and 250 brushes dependent 
on type of brush, are designed for con- 
venient handling in stores and shipment. 

Grades, shunt connections and other 
specifications for each brush, have been 
studied to provide the most satisfactory 
general performance, the widest latitude of 
application and the lowest consistent sell- 
ing price. 


Silicone-Insulated 
A.C. Welder 


A silicone-insulated, portable, a.c. welding 
known as the 6WK20H series has been 
announced by the Welding Divisions of 
the General Electric Company's Appara- 
tus Department. 

Compact construction—12-in. by 17 in. 
in cross section, and 23 in. in height— 
permits its utilization of underbench and 
balcony space not available to larger weld- 
ing units. It weight 154 lb., has a current 
range {гот 30 to 250 amp., and accom- 
modates electrodes from 1/16 to 3/16 in. 
in diameter. 

The standard model contains a primary 
switch and is designed for operation on 
220 volts. Models are available for opera- 
tion on 440 volts with or without power 
factor capacitors. 

The automatic “hot start” control— 
composed of a hermetically sealed, gas- 
filled, time-delay magnetic switch and a 
wound resistor—causes a surge of in- 
creased current to flow through the weld- 
ing leads. This surge is present only 
during the critical starting period, and its 
degree is considerably higher at very low 
“hard to start” currents than at higher 
“easier to start” current settings. Auto- 


matic reduction of boost at higher current 
settings avoids drawing current surges 
from the power line. It is of simple con- 
struction to give trouble-free operation, 
for it has no delicate relays, rectifiers, or 
fuses, and is not affected by dust. 

Coils of the welder are impregnated 
with Class H insulation, characterized 
by the use of asbestos, glass, and mica, 
impregnated by synthetic high tempera- 
ture-resisting resins known as silicones. 


Alternating Current 
Industrial Arc Welder 


The Fleetwelder, manufactured by The 
Lincoln Electric Co., Cleveland, Ohio, is 
a 200 ampere unit at 30 volts, 50 per cent 
duty cycle, and is suitable for production 
welding, maintenance, sheet metal, foun- 
dries and structural fabricators. It pro- 
vides a wide current range of 30 to 250 
amperes. 

Arc stability results from independent 
reactance control, low electrical losses in 
the copper and insulation between lamina- 
tions. This stability at low currents, per- 
mits the welding of thin sheets that for- 
merly could be welded only with d.c. 
welders. 

Once set, the welding currents stay set. 
The holding mechanism is independent of 
the adjusting mechanism. 

Arc striking difficulties have been elim- 
inated by the "arc booster." The instant 
the electrode touches the work, an extra 
burst of welding current is supplied which 
blasts the end of the electrode and in- 
stantaneously starts the arc. 

Open circuit voltages never exceed 62 
volts which eliminates the dangers of high 
open circuit voltages. Wheels are pro- 
vided for portability at no extra cost. 


Heavy Duty 
Engine Lathe 


A new 25 in. heavy-duty engine lathe, com- 
pletely redesigned for more power, accu- 
racy and economical operation, has been 
announced by The R. K. LeBlond Ma- 
chine Tool Co., Cincinnati, Ohio. The unit, 
known as the 1950 Series, boast a 3015 in 
swing capacity, 32 spindle speeds ranging 
from 5 to 602 r.p.m., four-directional power 
rapid traverse, totally enclosed quick 
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change box, hardened and ground steel bed 
ways, and automatic lubrication through- 
out headstock, quick change box and 
apron. 

Gears’ not actually in use are cut out 
of the train, thus leaving more of the 
main drive horsepower free for machining. 
A four-bearing spindle mounting contrib- 
utes further to smooth performance. The 
lathe is arranged for 25, 30 or 40 hp, 
1,200 r.p.m. main drive motor as required. 

Forty-eight feeds and threads may be 
selected from the totally enclosed quick 
change box. Standard thread range is 
34 to 46, and an optional range of % to 
23 is also available. Replaceable hardened 
and ground steel bed ways front and rear 
are furnished. The unit may be furnished 
in a plain bed gap model with a swing 
capacity of 4534 in. 


Bench Type 
Drill Grinder 


This self-contained machine produces the 
Sellers drill point on one or any quantity 
of drills in sizes as small as 0.028 in. 
(No. 70) and up to % in. in diameter. 
It provides theoretically correct drill lips 
ground with the same inclination to the 


drills axis, of equal length and with 
proper clearance at both the center and 
the periphery. Additional capacity is ob 
tained with special attachments which 
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Техасо Diesel 

lubrication and service 

are available in all 
48 states. 


Central 
No. 804 pulls the de luxe streamlin 


motives lubricat 


RAILROADS PREFER TEXACO 
More railroad Diesel lo 
lubricated with TEXACO 


comotives in the U. S. are 
than with any other brand. 


of Georgia Railway's Passenger Diesel 


er, Nancy Hanks 


e Central of Georgia loco- 


2nd. This is just one of th J 


ed with Texaco Dieseltex HD. 


e «and reduce maintenance costs by lubricating 
Diesels with TEXACO DIESELTEX HD 


Made especially, for railroad Diesel lubrication, Texaco 
Dieseltex HD is designed to keep engines cleaner, assure 
lower fuel consumption and reduce maintenance costs. 
The superiority of Texaco Dieseltex HD springs from 
the exclusive formula from which it is made—plus special 
heavy-duty additives that are fully detergent and dispersive. 
Engines lubricated with Texaco Dieseltex HD are free of 
harmful carbon, varnish and gum . . . rings function 
properly . . . compression and combustion are improved. 
Texaco Dieseltex HD also minimizes wear and protects 
, bearings against corrosion. Thus engine parts last longer 


. . . fewer overhauls are necessary . . . maintenance costs 
come down. Texaco Dieseltex HD meets the stringent re- 
quirements of leading Diesel locomotive builders. 

A Texaco representative will gladly tell you more about 
this cost-saving Diesel lubricating oil. Just call the nearest 
Railway Sales office listed below, or write The Texas Com- 
pany, Railway Sales Department, 135 East 42nd Street, 
New York 17, N. Y. 


NEW YORK x CHICAGO 
SAN FRANCISCO x ST. PAUL x ST. LOUIS x ATLANTA 
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permits grinding drills from % to 1 in. in 
diameter. 

The illustrated unit, known as the No. 
1G Drill Grinder is a compact bench type 
grinder. It is available from the William 
Sellers Division of Consolidated Machine 
Tool Corp., Rochester, N. Y. 

The device is equipped with a ball-bear- 
ing slide, ball-bearing swing frame and 
quick adjusting tail center providing in- 
creased accuracy, reduced wear and ease 
of operation. It is designed to provide 
every convenience to facilitate its use by 
either skilled or unskilled mechanics and 
to give a high degree production capacity. 


Suspension Device 
for Twin Floodlights 


The Thompson Electric Company, Cleve- 
land, Ohio, has announced the develop- 
ment and availability of a new dual-flood- 
light suspension yoke which has been de- 
signed for use with outdoor models of 
Thompson disconnecting апі lowering 
hangers. This device supports two bail- 
suspended floodlights from a single hanger, 
and consists of a special heavy-duty alu- 
minum channel, two newly-developed alu- 
minum alloy adjustable angle fittings, and 
two special l-in. flanges with attaching 
cap screws. 

Floodlights of different types and weights 
can be utilized with the new suspension 
yoke and can be balanced easily by simple 
spacing adjustment on the channel. 

The adjustable angle fittings permit 
balancing of lights in any vertical or radial 
position and provide for independent focal 
adjustment. 

Component parts of both yoke assembly 
and the outdoor hanger are fabricated 


from corrosion resistant aluminum alloys 
to provide for long service life in all 
weather and atmospheric conditions. 


Tank Car 
Unloading Coupling 


Unloading of tank cars containing petro- 
leum products or liquid chemicals will be 
less burdensome and faster by the use of 


a nonferrous elbow coupling introduced by 
the Atlantic Metal Hose Co., Inc., New 
York 23. s 

This non-ferrous coupling is lighter than 
malleable iron couplings weighing only 
4%. This allows опе man to affix the 
coupling and eliminates the use of heavy 
wrenches. In addition, the unit possesses 
high tensile strength and non-sparking 
qualities. 


Hook-On Wattmeter 


A hook-on wattmeter applicable to active 
and reactive power measurements in single 
and polyphase circuits has been an- 
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nounced by General Electric's Meter and 
Instrument Divisions. 

Designated as Type AK-2, the meter 
enables measurements to be taken without 
service interruption. It makes use of a 
removable magnetic hook to surround the 
current carrying conductor, and potential 
leads are connected as in a conventional 
single-phase wattmeter. In addition, а 
three-phase balanced power measuremen! 
is made possible by the hook-on unit. 
This is accomplished by passing two power 
leads through the hook, and connecting 
the potential leads to these same two 
power leads. 

The instrument is designed to meet 
exacting requirements as to accuracy. 
weight, simplicity of operation, and range 
of full scale capacities. Through the use 
of a single dial switch, a selection of 
any one of six power measurement ranges 
is available to provide readings from 3 
to 300 kw. full-scale deflection. 

The  simple-switching, —direct-reading 
scales of the wattmeter, introduced as a 
companion unit to the AK-1 hook-on volt- 

ter, have resulted in one hand opera- 
tion with a minimum possibility of error 
in е. The new unit will be made avail- 
able as a distributor item. 


Constant-Voltage Megger 
Insulation Tester 


A low-cost insulation resistance tester now 
being marketed by James G. Biddle Co. 
Philadelphia, Pa., offers all the advantages 
of the Midget Megger Tester, plus an im- 


proved generator, flush terminals and dur- 
able, modern-design plastic case. In addi- 
tion, it is available with ohm scale and 
selector switch in ranges 0 to 10 megohms 
(100 volts), 0 to 20 megohms (250 volts), 
and 0 to 50 megohms (500 volts) . 

Its most important uses include the 
diagnosis of trouble in all types of elec- 
trical equipment, including motors, gener- 
ators, rotary converters, transformers, ex- 
citors, power cables and wiring, lighting 
circuits, control equipment and wiring 
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Steam Generators 
for Train Heating 


/ 


MORE THAN 
36,000 
STEAM GENERATORS 


have been designed and built for 
Locomotive, Marine, Stationary and 
Oil-field Services during the past 66 
years by this company and its asso- 
ciates. 


` 


THE 


Division of 


COMBUSTION ENGINEERING-SUPERHEATER, INC. | 
| 200 Madison Ave., NEW YORK 16 (fm) j 
. "an ue Bonkers Building, CHICAGO 3 QU) 

it c Montreal, Canada, THE SUPERHEATER COMPANY, Lid, 

oa EE Representing AMERICAN THROTTLE COMPANY, INC. 


MA 


StPERITER CU. 


Superheaters * Superheater Pyrometers * Exhaust Steam Injectors * Steam Dryers • Feedwater Heaters * Steam Generators * Oil Separators • American Throttles 
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No other locomotive 
has a Diesel engine 


fully proved by 


Two Billion unit miles 


of railroad service 


This actual experience on the rails attests the sound- 
ness of General Motors Series 567 two-cycle Diesel 
design and construction. That's one reason why General 
Motors locomotives are first choice in the rapidly grow- 
ing Diesel fleets of America's leading railroads. 


ELECTRO-MOTIVE DIVISION 


General Motors - La Grange, Illinois 
Home of the Diesel Locomotive 


«А 5 


switchboards, appliances, electronic and 
communication equipment, radio and radar 
equipment, meters and relays, industrial 
heating units and furnaces, railway signal- 
ing, train control, car lighting and air 
conditioning, fire alarms, police telegraph 
and traffic signaling equipment, airplane 
and airport wiring and equipment. 

Insulation resistance of electrical equip- 
ment is seldom, if ever, free from capaci- 
tance and dielectric effects, therefore the 
constant-voltage feature of this instrument 
becomes highly important as a source of 
steady d.c. test voltage. The slip clutch or 
centrifugal governor built into the driving 
mechanism permits cranking at varying 
speeds without effect on the voltage output 
of the instrument. 


Precision Cylindrical 
Grinding Machines 


The Landis Tool Co. Waynesboro, Pa., 
announces the new line of 10 and 12-in. 
plain and semi-automatic grinding ma- 
chines. Among the many improvements 
is a heavy bed, new operating controls, 
new way-lubrication methods and new 
telescoping covers for the carriage ways. 
Lengths between centers of 18, 36, 48, 
72, 96 and 120 in. are available in both 
the 10 and 12 in. swings. 

A 30-in. diameter grinder wheel is 
standard and is driven from either a 10 or 
15 hp. motor, whichever is required. The 
headstock is powered by a 1 hp. motor 
with 4 work speeds from 54 to 150 r.p.m. 
Both wheel drives and complete headstock 
drives are through vee belts. 

Microsphere bearings support the grind- 
ing wheel spindle. They are babbitt lined, 
steel backed, one-piece bearings and are 
adjustable for clearance between spindle 
and bearing. 

The wheel-feed hand wheel can be op- 
erated as a coarse feed or fine feed. A 
hydraulically operated slow grinding feed 
for traverse grinding operations feeds at 
either reversal point. This feed is adjust- 
able for both rate of feed and amount of 
feed. For semi-automatic plunge grinding 
operations, a timer may be supplied so 
that the operator will only have to load 
and unload the work pieces. 


Telescoping covers are provided to pro- 
tect the hand-scraped carriage ways. A 
swivel table permits the grinding of 
tapered work. Traverse speeds range from 
3 to 120 in. per min. Tarry control for 
traverse grinding is variable and may be 
quickly adjusted at the front of the ma- 
chine. The two speed hand traverse has a 
fast speed for set-up and a slow speed for 
hand traverse grinding up to shoulders if 
desired. 

A variety of extra equipment is avail- 
able, adapting the unit to special opera- 
tions. This includes angular wheel heads, 
Landis-Solex automatic sizing, overhead 
wheel base mounted hydraulically oper- 
ated wheel dresser and extra length hy- 
draulic infeed. 


Photoelectric 
Light Recorder 


Rapid fluctuations in illumination intensity 
are accurately recorded by a new photo- 
electric light recorder introduced by the 
Western Electrical Instrument Corpora- 
tion, Newark, N. J. Developed originally 
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to chart the fast-changing light output 
of railway fusees, this new instrument also 
lends itself to many applications where 
wide variations in light intensity must be 
recorded faster than can be done by hand. 

Though a new device, the recorder 
utilizes principles previously employed in 
other Weston and Tagliabue instruments. 
The sensing element, which can be placed 
wherever convenient, employs a “Pho- 
tronic" photo-electric cell of the dry disk 
type made by Weston for more than 15 
years. А built-in “Viscor” filter matches 
its color response to that of the human 
eye. Its “Celectray” recorder follows rapid 
changes without over-shooting or hunting. 

Full scale values of 20, 40 or 80 foot- 
candles are selected by a single switch. 
The recorder can also measure candle- 
power of any value by proper adjustment 
of distance from the light source. 


Non-Metallic Control Cable 


A small diameter, 600-volt control cable 
which may be laid directly in acid or al 
kaline soils or installed where chemical 
fumes are present is now being made by 
Rockbestos Products Corporation, New 
Haven, Conn. The cables are made with 
from 1 to 12 conductors consisting of 
either No. 12 or No. 9 stranded tinned 
copper. 

The No. 12 conductors are covered with 
1615 mils of polyethylene and the No. 9 


conductors have a 20 mil coating. This 
insulation has good dielectric qualities, is 
resistant to moisture and is flexible at low 
temperatures. It loses form stability at 
higher temperatures and swells in contact 
with oil. A 4-mil extrusion of nylon over 
the polyethylene keeps it in place and pro- 
vides mechanical toughness and high re- 
sistance to oil. An outer extruded coating 
of Rockhide gives a tough covering which 
is chemically inert and highly resistant to 
ozone and sunlight. 

Permanent color coding on the polyethy- 
lene under the nylon is made in accordance 
with N.E.M.A. standards. 

(New Devices continued on page 549) 
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Соло be true, too. If we made up in 
one train all the railroad cars we actu- 
ally ship from Wyandotte in a year it 
would contain over 21,000 hopper, tank 
and box cars. It would stretch from 
Detroit to Cleveland. 


Actually, we're a lot more likely to ship 


those cars of Wyandotte products day 
by day ...at an average of 60 cars a day. 


THE WYANDOTTE LINE—exterior and interior 
cleaning of passenger cars, Diesels and steam 
locomotives: Raltec, Rillor, Rantier; steam and 
hot water pressure cleaning: Rontier, Rowtal, 
Altrex; vat cleaning: No. 11 Cleaner, Metal 
Cleaner X — in fact, specialized cleaners and 
strippers for every cleaning need. 


/ lang train | 
боп the Caboose is still in Йө! 2 


But either way you look at it we're 
well acquainted with this nation's rail- 
roads. We buy from them ... we sell 
to them. We think that the cleaners we 
make for railroad use show that we're 
well acquainted with your needs and 
problems. We think that a demonstra- 
tion will be convincing. May we survey 
your cleaning operations with you? 


Wyandotte Chemicals Corporation 


Wyandotte, Michigan • Service Representatives in 88 Cities 


yandotte 
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Prudential To Finance 
Leasing of GAEX-DF Cars 


Tue Prudentia] Insurance Company of 
America will finance construction and leas- 
ing to railroads of the new “GAEX-DF” 
box car developed by the General Amer- 
ican-Evans Company, a subsidiary of the 
General American Transportation Cor- 
poration. 

In making the announcement, Carroll M. 
Shanks, ptesident of the Prudential, said 
there was sufficient traffic to keep 100,000 
of the “damage-free” cars in profitable 
operation. Since it costs about $10,000 to 
build and put each car in service, the in- 
stallation of 100,000 would involve a billion 
dollars of financing. Prudential would sup- 
ply 80 per cent, or $800 million, while 
General American-Evans would supply the 
remaining 20 per cent, or $200 million. 

Mr. Shanks explained that the financing 
would be under equipment-trust arrange- 
ments of the usual type. Prudential would 
purchase equipment trust certificates issued 
by General American-Evans and guaran- 
teed by General American Transportation. 
He added that the certificates would per- 
haps have 20.yr. terms, i.e., mature іп 
annual installments over 20-уг. periods. 

Lester N. Selig, chairman of the board 
of General American Transportation, ex- 
plained further that the arrangement under 
which railroads would use the cars would 
be a lease—not a purchase plan and that 
nine roads have already made arrangements 
to lease the cars—Boston & Maine; Chesa- 
peake & Ohio; Chicago & North Western; 
Chicago, Burlington & Quincy; Gulf, Mo- 
bile & Ohio; New York, Chicago & St. 
Louis; Pennsylvania; Southern Pacific, and 
Wabash. 


Increase of 122,000 
Freight Cars Approved 


А PROGRAM calling for a net increase in 
freight-car ownership of 122,000 units 
within the shortest possible time: has been 
approved by the full membership of the 
Association of American Railroads. This 
program, perhaps the most comprehensive 
step the railroads as a whole have taken 
since the rehabilitation program of 1923, 
was approved by the 132-line member- 
ship at a special meeting in Chicago on 
July 28, with virtually all members present. 
Plans call for the following three-fold ap- 
proach to the goal: 

1—Monthly production of at least 10,000 
new cars both by car builders and by the 
railroads themselves; 

2—An extensive program of renovation 
and modernization of older cars in the 
present fleet; and 

3—Immediate step-up of railroad repair 
programs to reduce the bad order figure 
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NEWS 


ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED 
SINCE THE CLOSING OF THE AUGUST ISSUE 
DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


Road 
Chicago, Milwaukee, St. Paul & Pacific 


Duluth South Shore & Atlantic. ...... 


Kentucky & Indiana lm" UE UT: 
Louisville & Nashville. .............. 
New York Central.................. i 
Lima- 
St. Louis-San Francisco. ............. 25 1,500 General purpose... .. . Electro-Motive 
5 1,200 Switching... 
4 1,200 Switching........... 
Seaboard Air Line................... 30! 1,500 Road switch 
208 1,60 Road switch 
бА: 2,250 Road passenger 
1 1,000 Yard switch. 
Tennessee Coal, Iron & Railroad Со... 2 1,600 All service 
5 1,200 Switch. . 
Youngstown Sheet & Tube Со........ 3 750 Ут АКК КӨЧКҮ, 
DIESEL-ELECTRIC LOCOMOTIVE LEASES 
Baltimore & Ohio............. — 144 1,600 Freight............. Baldwin Loco. Wks. 
244 1,000 Switch........... . . -Baldwin Loco. Wks. 
ELECTRIC LOCOMOTIVE ORDERS 
Road No. of locos. Builder 
Chicago, Milwaukee, St. Paul & Pacific 198 Lo eresioxs ———— ÁO ie 
FREIGHT-CAR ORDERS 
Road Мо. of cars Tyne of car Builder 
Canadian Pacific.................... 700  50-ton box.................... National Steel Car Co 
300* 50-tom box.................... Eastern Car Co. 
Chesapeake & Ohio.................. 2,0007 70-ton hopper American Car & Fdry. 
1,0007 70-ton hopper Bethlehem Steel 
1,000? 50-ќор Бох.................... Pullman-S: 
Chicago & Eastern Illinois. ........ oe 200  50-ton Бох.................... Company shopa 
Chicago, Milwaukee, St. Paul & Pacifio d н Company ahor 
cago, Міма ess refrigerator............. y 
Chi » Rock Island & Pacific 70-ton covered hopper......... American Car & Fdry. 
Gulf, Mobile & Ohio FIM: л ЛЫ елны ЕТЕУ Com shops 
Lehigh Valley..... 70-ton gondola. . Bethlehem Steel 
New York Central. Refrigerator. . . Despatch shops 
55-ton box.... .Despatch 
70-ton dola Despatch shops 
70-ton hopper Despateh shops 
sotoa hopper Despatch shops 
KR TET, 
70-ton dola Greenville Steel Car 
Well-type | Вай. эд ш HUE Greenville Steel Car 


General-American 
Steel Car 
Bethlehem Steel 
500 an-S 
0015 
20013 
1008 
4005 .Bethl Steel 
25 Internat] Car & Ву 
Eauip. Mfg. 
Southern Расїйс.................... 1,000 Pullman-Stan 
Union Расібс....................... 1,000 American Cer & Fdry 
1,000 General American 
1,000 Company shops 
500 Company 
Union Tank Car Co....... төере 2254 Company shops 


FREIGHT-CAR INQUIRIES 


300 70-ton covered 
70-ton flat car т underraiues 


Atlantic Coast Line 
Baltimore & Ohio. . 
Chicago, Indianapolis Louisville 


Fruit Growers WEBB. ee ee eee 
New York Сеп 


! To be delivered within six months, completing pam of the road. 
з Deliveries exp: to begin in October and to be completed by the end of the year. 
з In addition to the 60 reported in the August issue. Deliveries to begin in October and to be completed 
by February, 1951. 
d Six of the locomotives have already been delivered. The remainder are scheduled for delivery by 
November. 
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oos NEW NATIONAL 
STANDARDIZED BRUSHES 


at a BETTER PRICE for a BETTER PRODUCT in a BETTER PACKAGE 


Our years of standardization work boil down to this: you get the grade used originally, 
or a newly-developed superior grade, in a new, simplified method of carbon brush pur- 
chases. You make a substantial saving in ordering, billing, stocking and transportation. 


HERE ARE A FEW OF THE BRUSH ITEMS YOU CAN NOW ORDER FROM STOCK: 


Standard 


TYPICAL APPLICATION BRUSH No. SIZE (inches) GRADE 
Package 


@ West. SK Motors & Generators NC12-3202  134x1x3$ 255 
€ GE CD Motor & Gen. (15/15?) NC12-400 2x14x% 255 
9 Diesel-Elec. Loco. Main Gen. (30/30?) NC 12-4819 24% xl% x3% SA-35 
9 Diesel-Elec. Aux. Gen. & Blower NC 16-3220 14%x1x\&% SA-3538 
€ West. Motors & Gen. (Tandem Holders) NC 16-5603 214x134, x .492 SA-35 
9 Diesel-Elec. Aux. Gen. & Blower NC 20-3220 2х1х 5% 259 


@ Diesel-Elec. Main Generator NC 20-4202 21% x 1455 x % (15-15) SA-3590 
@ P.C.C. Car Motors NC 20-4810  2x1l45x5$ (5-75) AX-5 
9 Diesel-Elec. Traction Motor NC 20-6420 24% x2x % (s) AZY 
9 Diesel-Elec. Main Generator NC 24-4024 244x144 x 34 (%-%) 255 
@ Diesel-Elec. Traction Motor NC 24-5620 2х134 х 34 (%-%) AZY 
9 Diesel-Elec. Traction Motor NC 24-7215 2х214 х 34 (36-36) AZY 


Complete lists of standardized brushes supplied on request 


Tbe term "National" is a registered trade-mark of 
NATIONAL CARBON DIVISION е » 

UNION CARBIDE AND CARBON CORPORATION ORDER BY "NC 
30 East 42nd St., New York 17, N. Y. STANDARDIZED BRUSH NUMBER 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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1 To be equipped with high-speed trucks. Deliveries to begin in November. 

* Ultimate ownership of cars not yet settled. Ў 

* The Rock Island is also inquiring for material for the construction of 500 50-ton flat cars in its own shops. 
c + To ds constructed from one-piece steel rames purchased from the General Steel Castings 

Orporation. 

Ч Five hundred of the refrigerator cars are for the Merchants Despatch Transportation Corp. The road 
also contemplates making arrangements to contract with car-building shops for complete reconstruction 
of 2,000 box cars and 2,000 gondolns, 

1з Deliveries expected to pem in January and to be completed in April. The road's heavy repair and 
reconditioning schedule covers 17,000 care, which, beginning August 1, will come out of shop at the rate 

‚000 a month. 
и Tue prid siia e pec in December: with completion реше for the early part of 1951. 
o equip, with welded s ta or transpor! qui petroleum gases. 
N 15 These аге 40-ft. cars. The construction of 100 50-ft. steel refrigerator cars has also been authorized. 
OTES: 


рагай Pacific.—The Missouri Pacific has ordered a total of 100 one-piece cast-steel underframes for 
руг сагв. 

Wabash.—The Wahash has announced a car-construction program calling for a total of 500 new 50-ton 
box cars, 300 will be 40!4-ft.; cars with 8-ft. doors and 200 will be 50!4-ft. cars with 1415-4. doors. The 
company has ordered material for the construction of one dep center car and has under consideration 

acquisition of 100 mill-type gondola cars and 50 flat cars. Total cost of the 700 new box cars to be 
Ps rg by the Wabash and its subsidiaries, the Ann Arbor (which will purchase 100 50-ton, 40}9-ft. cars) 

the New Jersey, Indiana & Illinois (which will purchase 100 50-ton 50!4-ft. box cars with 15-ft. doors) 
not including the gondolas or flat cars, is estimated at $6,400,000. 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Freicut Service (Data rrom І.С.С. М-211 лмо M-240) 


: 4 months ended 
Month of April with April 
Item No. 1950 1949 1950 1949 
3 Road locomotive miles (000) (M-211): 
3-05 Total, їеат..................................... 28,580 34,676 107,076 143,319 
Total, Рїеве1-еЇесїгїс............................. 16,678 11,780 , „142 
3-07 Total, electric... ei niea ii nnn 858 857 3,193 3,385 
3-04 Total, Ө©осотойуе-шйїез........................... 46,124 47,314 173,837 191,447 
4 Car-miles (000,000) (M-211): 
4-03 К total. ЛУ ee a DECEM d's aac STR 1,573 1,532 5,790 5,947 
4-06 _ Empty, боја. 889 894 3,174 5,414 
6 Gross rne n rs, contents and cabooses (000,000) 
6-01 T in coal-burning stesm locomotive trains... .... 49,987 58.351 169,619 223,902 
6-02 Total in oil-burning steam locomotive trains......... 10,563 14,074 43,367 $9,118 
6-03 Total in Diesel-electric locomotive trains 41,553 34,416 178,472 127,965 
6-04 Total in electric locomotive trains........ er 2,414 , 9,097 
6-06 Total in all 1гаїпв................................ 110, 109,262 399,845 420,106 
10 Averages per train-mile (excluding light trains) (M-211): 
10-01 Locomotive-miles (principle and helper). Я 1.05 1.06 1.05 1. 
10-02 Loaded freight car-miles. . 38.00 36.50 37.10 35.10 
10-03 Empty freight car-miles............... 21.50 21.30 20.40 20.10 
10-04 Tot« freight car-miles (excluding caboose 59.50 51.80 57.50 55.20 
10-05 Gross ton-miles (excluding locomotive and 2,671 2,603 2,566 2,477 
10-06 Net їоп-шйев........................... 1,201 1,196 1.147 1,129 
12 Net ton-miles per loaded car-mile (M-211) 31.60 32.80 30.90 32.20 
13 Car-mile ratios (M-211): 
13-03 Per cent loaded of total freight car-miles............ 63.90 63.20 64.60 63.50 
14 Ауе per train hour (М-211): 
14-01 Tram miles.......... suele ш кк n ne 17.10 16.90 17.00 16.80 
14-02 Groes ton-miles (excluding locomotive and tender).... 45,04% 43,370 43,027 40,990 
14 Car-miles per freight car day (M-240): 
14-01 Serviceable... 2.0.0... ccc eee ee 46.20 43.50 42.00 42.00 
ЗАО [ABI Ui oie uS Esa dies i e doy же a Y fee deo 43.00 41.30 39.00 40.00 
15 Average net ton-miles per freight car-day (М-240)..... 868 855 718 818 
17 Per cent of home cars of total freight cars on the line 
(| ml Ic 43.70 50.80 47.50 49.50 


16,026 44,537 
12,318 55,859 46,607 
1.66 


666 6,364 
30,028 106,761 121,853 


4 Passongor-train car-miles (000): 

4-08 Total in all locomotive-propelled trains............. 263,289 219,508 1,028,779 1,122,736 
4-09 Total in coal-burning steam locomotive trains... .... 62,445 84,459 224,759 365,521 
4-10 Total in oil-burning steam locomotive trains......... 33,350 43,547 136,146 175,518 
4-11 Total in Diesel-electric locomotive trains............ 149,854 132,834 596,076 506,490 
12 Total car-miles рег ї{гаїп-тїййев....................... 9.26 9.09 9.38 9.05 

Yano Service (Data rrom 1.C.C. М.215) 

1 Freight yard switching locomotive-hours (000): 

1-01 Steam, ооа1-Ъигтїп&.............................. 1,445 1,918 5,530 8,140 
1-02 Steam, ой-Бигиїпф.............................. 207 280 874 1.198 
1-03  РОїевеї-еЇєсїпїс!................................... 2,393 1,921 9,205 1,488 
1-06 Total. uie recs mee te I RO ESI 4,070 1,1 15,713 16,934 
2 yard switching hours (000): 

2-01 Steam, соа1-ЪЬигпїп .............................. 61 94 251 417 
2-02 Steam, ой-БЬигиїп«.............................. 12 16 51 69 
2-03 Оїеве!-ейесїгїс!................................... 222 201 192 
2-06 DI URP VL RE ‚ 329 346 1,320 1,418 
3 Hours per yard locomotive-day : 

3-01 Steam... ove asian aud ee deren ere elds 7.80 8.60 1.50 .00 
3-02 Diesel-electric ric 17.50 17.70 17.30 17.70 
3-05 уїсеаМе......... ИИИ 14.00 13.40 13.70 13.50 
3-06 All locomotives (serviceable, unserviceable and stored) 11.70 11.40 11.30 11.60 
4 Yard and train-switching locomotive-miles per 100 loaded 

freight саг-тййев............................... 1.79 1.87 1.87 1.96 
5 Yard and train-awitching locomotive-miles per 100 pas- 
senger train car-miles (with locomotives).......... 0.77 0.77 0.80 0.78 


! Excludes B and trailing A units. 
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from 6.5 per cent to an even 5 per cent x 
the present car fleet. 

The ultimate goal is the net addition с 
approximately 69,000 box cars, 36,0" 
gondolas, 11,000 hoppers and 8,000 f: 
cars to bring the present fleet up to a new 
“level” of 1,850,000 cars. 

Association President William T. Farin 
said he hoped the 10,000 cars-a-month goa 
would be a reality by January, 1951, bw 
he emphasized it would take far more thas 
a year’s production at that rate actual 
to bring the car fleet—presently numbering 
1,727,873 units—to the final objective :! 
1,850,000 cars. Retirement of the obsolet: 
and “war weary” he said, has been running 
close to 72,000 cars per year since 1948. 
But with the proposed rehabilitation pre 
gram, many older cars in the prese: 
fleet will get a new lease on life, and Mr 
Faricy indicated the retirement figur- 
would drop to around 50,000 cars per yer 
for the next two years, at least. 

The national goal of 1,850,000 cars - 
divided by types as follows: Box сїт. 
775,000; gondolas, 325,000; hopper car. 
575,000; and flat cars, 55,000. 

To the press, Mr. Faricy made it cla 
that the Chicago meeting was not a has: 
move prompted by the Korean militar 
crisis. On the contrary, growing civilizs 
car needs, stemming in large measure froc 
industry's five-day work week ара fe 
weekend demurrage, had made spen: 
action necessary a considerable time b- 
fore the war started. 

A shortage of steel looms as the bigg“ 
deterrent to achievement of the car pre- 
gram, although Mr. Faricy said he « 
pected complete cooperation from both tt- 
car builders and the steel industry. > 
steel allocation becomes necessary, he s2! 
he hoped it would be on a vountary bas: 

In calculating the nation's new freig: 
car needs, Mr. Faricy said that the ri 
roads had had the very finest kind of « 
operation from the National Industr.s 
Traffic League and from the 13 region’ 
shipper’s advisory boards. To these group- 
and to shippers in general, the railroad- 
have pledged “to do all in their power : 
obtain the most efficient use of freight car- 
As a part of their program to increa~ 
transportation output, the members has 
set as a goal a national average of 50 mi~ 
per freight car per day, or approximate) 
the figure attained during World War l!” 

[The 1949 figure—which includes not ог, 
cars en route, but also those being load^! 
unloaded and awaiting repairs—was 1% 
miles per day.] 


Aluminum Sheet and Place 
Nomenclature Approved 


To clarify the designation of alummcr 
sheet and plate, the Sheet Division of :* 
Aluminum Association has adopted 52: 
dard nomenclature for these product: + 
follows: 

Plate—a solid section rolled to а th«t 
ness of 0.250 in. and heavier, in rectang 
form with either sheared or sawed edi 

Sheet—a solid section rolled to a thi-t 
ness range of 0.006 in. to 0.249 in ~- 
clusive, supplied with sheared, slit. © 
sawed edges. Flat sheet is furnished : 
rectangular form with sheared, dit. ^ 
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The square-headed retaining 
= pin is held securely in place 
p £ by a flanged hood ear bent 
; ? over ће pin head as ап anvil. 


NO EYE ELONGATION 


THE LIFETIME JOURNAL BOX LID 


Call your Alco sales representative in 
New York * Cleveland * Chicago • St. Louvis + St. Paul • San Francisco 


RAILWAY STEEL- SPRING DIVISION * AMERICAN LOCOMOTIVE COMPANY 
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BIDDLE 


Отан Раа 


BIDDLE СО., 


JAMES С. 


NUMBER 2 OF A SERIES 


1316 ARCH ST. 


PHILADELPHIA 7, PA. 


ELECTRICAL TESTING * SPEED MEASURING INSTRUMENTS • LABORATORY & SCIENTIFIC EQUIPMENT 


BRIDGE-MEG ...a complete and convenient instrument for 
ELECTRICAL RESISTANCE MEASUREMENTS 


In one portable unit railway electrical men 
enjoy the convenience of a Megger Insulation 
Resistance Tester, a Wheatstone bridge for 
measuring coils, resistors and circuits, and an 
optional feature—the Varley Loop connec- 
tion—for locating faults on wires. The 
Bridge-Meg weighs only 15 lbs. Test current 
is supplied by a handcranked generator. There 
is no dependence on batteries or outside 
source of current. А rotary switch permits 
instant selection between insulation resistance 
and Wheatstone bridge functions. 

Conductor resistance range of the bridge is 
.01 ohm to 999,990 ohms. Insulation resis- 
tance ranges from 10,000 ohms to as high as 
1000 megohms. Set is available in various 
ratings, 250, 500, or 1000 volts d-c. 

Photo shows. an electrical engineer at 
Baldwin Locomotive Works making a 
Wheatstone bridge test on the auxiliary gen- 
erator in a control chassis for a 1000 hp 
diesel-electric engine. In railroad shops the 
Bridge-Meg is a time-saving investment for 
checking power and control circuits in diesel- 
electric engines, for checking air conditioning 
and communication circuits on passenger 
coaches, and for resistance tests on installed 
power and lighting equipment. 


ЖЛ: 


Every railroad electrical engineer should 
be familiar with this instrument. Bulletin 
21-60-X contains 12 pages of description, 
illustrations and charts. Your request will 
bring you a copy by return mail. 


REDUCE TRACTION MOTOR MAINTENANCE COSTS 
DETECT ABNORMAL OR UNBALANCED RESISTANCES 
... With the DUCTER& Low Resistance Ohmmeter 


Series field circuits of d-c rotating equip- 
ment and a-c traction motors should be kept 
to normal values to prevent localized heating 
in joints and connections. 


Railroad electrical men everywhere find the 
Ducter Low Resistance Ohmmeter rugged and 
simple to use and dependably accurate for 
measurements down to a millionth of an ohm. 


The Ducter Low Resistance Ohmmeter is 
discussed clearly and interestingly in our 
Bulletin 24-25-X—its operation and applica- 
tion are covered fully in our Instruction 


Manual 23J25-X. 
Your copies will be mailed promptly, when 
you write. 


VISIT THE BIDDLE BOOTHS AT THE RAILWAY SHOWS 


James C. Biddle Co. engineers will be 
available and instruments will be on display 
at the SIGNAL SECTION EXHIBIT. of 
the AAR, Hotel Statler, New York City, 


Sept. 18, 19, 20...also at the RAILWAY 
ELECTRICAL SUPPLY MANUFACTURERS 
ASSOCIATION, Hotel Sherman, Chicago, 
Sept. 18-21. Be sure to visit us. 
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sawed edges, which may be flattened by 
any standard method. Coiled sheet is fur- 
nished in rolls (coils) with slit edges. 

Heretofore, the terms “strip” and “coiled 
sheet” were applied interchangeably to 
the same product, but the new momencla- 
ture officially recognizes the latter, more 
descriptive term. 

The definitions were formulated by a 
Sheet Division committee comprised of 
representatives of the Aluminum Com- 
pany of America; Sheet Aluminum Cor- 
poration; Kaiser Aluminum & Chemical 
Corp.; Reynolds Metals Co.; Revere Cop- 
per & Brass, Inc., and Fairmont Alumin- 
um Company. 


SUPPLY 
TRADE 
NOTES 


Turco Propucts, Inc.—Turco Products, 
Inc., has acquired a plant at 120 Lister 
avenue, Newark, N. J., for use as a manu- 
facturing and laboratory center for Turco’s 
Atlantic Division. N. B. Williford has 
been appointed production superintendent 
of the division. Thomas Franzreb, process 
engineer, formerly of Philadelphia, Pa., 
is forming and will head a process engi- 
neering group to make special field studies 
of cleaning problems in the plants of 
eastern customers. Headquarters will be 
at Newark. 

* 

GENERAL STEEL CasriNcs CORPORATION. 
—Albert M. Schieler has been appointed 
district manager—sales of the General 
Steel Castings Corporation at Granite City, 
Ill. 

Mr. Schieler joined the Commonwealth 
Steel Company and General Steel Castings 


Albert M. Schieler 


in 1920 as an office boy, after two years 
of high school. Subsequently he completed 
high school at night and also took courses 
with the International Correspondence 
Schools and LaSalle Extension University. 
Until 1929 he held various stenographic 
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мш You 
{74724 


The SAFE-N-EZY Air Filter 
Washer-Oiler should be 
standard equipment at each 
of your service points: 


ster... More Efficient... Less 
pensive Air Filter Maintenance 


st—reasonably priced cleaning and oiling equipment that cuts air filter 
enance and service costs to the bone! 


IAFE-N-EZY Air Filter Washer-Oiler thoroughly cleans and oils standard 
ermanent type locomotive and passenger car air filters at a speed never 
è possible by other methods. 


FAST... THOROUGH... ECONOMICAL 


CLEANS AND OILS FILTERS IN ONE HANDLING 


machine, a complete, packaged unit does the entire job of thorough clean- 
nd oiling, employing centrifugal action. Design provides for tailored 

to suit the condition of each load of filters. Under this modern wash- 
id oiling (есі aique the filters are cleaned and dried before the oil is sprayed 
'entrifugal action assures thorough, even oiling. 


COMPACT...A SINGLE PACKAGED UNIT 


REDUCES FILTER INVENTORY 


inusual compactness of the Washer-Oiler—less than 30 sq. ft. of floor 

твери convenient installation in existing service plants. Power is pro- 

b a single, totally enclosed fan-cooled electric motor with direct, wholly 
“life-time” drives. No chains or belts are used. 


SIMPLE, ONE-MAN OPERATION 


SAVINGS QUICKLY AMORTIZE INVESTMENT 


PAXTON-MITCHELL CO. 


Department RM9 Omaha 5, Nebraska 


TOM HODGES 
Railway Supplies—Specialty Appliances, Tools and Parts for Locomotives and Cars Sie Mareen Roni 
Greenocres—Portsmouth, 

MOUNTAIN REGION SUPPLY CO. PAUL D. CURTIS CO. ECONOMY ARCH CO. JOHN D. McGILLIS 

813 City National Bonk Building First National Bank Buildi 1701 Ambassador Building 3006 Brighton Avenue 

Omaha, Nebraska—Harney 0246 Saint Paul, Minnesot ta—Cedar 8556 Saint Louis, Missouri—Chestnut 5694 Montreal 26, Quebec 
W. D. JENKINS О.К. COMPANY С.А. oro FRANK M. SW" 

1317-18 Praetorian Building 513 Railway Exchange Buildi Box 1 4136 Role: 

Dallas, Texas—C-4880 Chicago, lllinois—Harrison 5955 Saint Davids, Penn.—Wayne 0207 Baltimor: 


Supports and “U” Bolts for 
Universal Safety Supports are 
now available to fit all beams, 


including #1 8. 


BRAKE BEAM 
SAFETY SUPPORT 


NUT COMPANY 


. 310 SOUTH MICHIGAN AVE. 
CHICAGO 4, ILLINOIS 
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and other office jobs. He was then ap- 
pointed material expediter, and from 
1934 to 1940 served, first as manufacturing 
engineer, and, later, as assistant to the 
works manager at the Commonwealth 
plant. In 1940 he became superintendent 
of the finishing and P.M.S. departments 
at the same plant, and in June, 1945, was 
made assistant manager of the service de- 
partment. Mr. Schieler joined the sales 
department in 1947 as sales representative 
for the southern district. 


* 


GeneraL ELkcrRc Company. — Jack 
Hause has been appointed manager of the 
transportation division of the apparatus 
department of the General Electric Com- 
pany, at St. Louis, Mo., headquarters of 
the department's newly formed mid-states 
district. 

Mr. Hause joined G.E. in 1937 and was 
assigned to general sales engineering work 


Jack Hause 


at Washington, D. C., for two years. In 
1940 he was transferred to the locomotive 
and car equipment divisions at Erie, Pa. 
where he specialized in mine and indus- 
trial locomotives and railroad-type electric 
and Diesel.electric locomotives. He was an 
application engineer on the new Alco-G.E. 
gas-turbine electric locomotive prior to 
becoming manager of the transportation 
division. 
* 

BaLpwin-Lima-HAMILTON | CORPORATION. 
—Marvin W. Smith, president of the 
Baldwin Locomotive Works, and George A. 
Rentschler, chairman of the executive com- 
mittee of Lima-Hamilton Corporation, 
have jointly announced that the boards of 
directors of their respective companies have 
approved the substance of a plan to con- 
solidate operations of the two companies 
under the name of Baldwin-Lima-Hamilton 
Corporation. 

The plan is subject to working out all 
necessary details and to required action 
by stockholders of both companies. It is 
proposed that Mr. Rentschler will be chair- 
man of the board, and Mr. Smith president, 
of the new corporation, assets of which will 
be valued at approximately $120,000,000. 

“The principal products of the two 
companies,” the Smith-Rentschler an- 
nouncement said, “supplement each other 
and will result in better diversification. In 
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Material: ү" mild steel. 
Maximum number of 
holes: 104, Maximum 
diameter of hole: 1A". 


а 


A close-up of the punch 
end die setup which 
gives 116 combinations. 


PHOTO—COURTESY YOUNGSTOWN STEEL CAR CORP. 


PUNCHING 


104 HOLES EVERY 10 SECONDS 


The multiple punching of these holes must be very rapid; however, another important 
requirement is the maintenance of accurate location, and the spacing of one hole 
from another. 


The assembly which follows is smooth and certain—no costly misfits on these 24-foot 
trailer frames. 


On this Cincinnati Press Brake the spacing, the number of holes or the size of the holes 
may be changed quickly and economically, as required . . . or the brake may be used 
for many other operations—all accomplished with minimum time loss and at low cost. 


Write for Catalog B-2. It illustrates many applications for the press brake and press 
work performed on Cincinnati Press Brakes. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25,0H10 U.S.A. 
SHAPERS - SHEARS - BRAKES 


DOING A Day 4 WORK 


THIS 
> UNIVERSAL 
IRON WORKER 


ud Ы z 


(1) PUNCHING HOLE 13/16” 
through 3$" flat iron 

(2) CUTTING 45? CORNER off 
3%” flat iron 


(3) CUTTING ANGLE IRON 
3/16" x 215” x 3" 


(4) CUTTING 1” ROUND BAR 
(5) CUTTING 2:4" x 4" SLOT in 3%” flat iron 
(6) STRIPPING a piece of angle iron from 3” to 272” 


А well-known Colorado railway shop (name 
on request) now does in one hour with its 
“Buffalo” Universal iron Worker what fof- 
merly took a day with torches! 


Thats an example of how the U.LW. speeds 
up the work, not only in railway shops, but 
in heavy industries as a whole, on both repair 
and straight production work. Here's a ma- 
chine that can do up to five operations with- 
out tool changes—punching, shearing, cutting, 
notching and coping. 

TRANSLATE THIS INTO THE EXTRA 
TURNOUT AND EXTRA PROFITS a 
"Buffalo" U.LW. could put into your fabrica- | 
tion operations! Let us mail you complete } 
information on the full. line. ; 


Write for Bulletin 
360-D 


^l 


vit? Ti a soot 
BUFFALO FORGE COMPANY 


174 Mortimer St. Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING CUTTING SHEARING BENDING 
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the Dieselelectric locomotive field the 
should be substantial advantages in inte 
grating the activities of the two orga 
zations." 

* 

BarpwiN Locomotive Works.—f. # 
Wisner, who has been associated with Bald 
win since 1947, has been appointed ma» 
ager, locomotive department, in which œ 
pacity he will direct sales activities z 
connection with complete locomotives of 1: 
types, and E. F. Sheehan, assistant manage 
of the renewal parts department, has be: 
appointed manager of the department, wit 
complete charge of all activities connected 
with renewal parts for both Diesel a 
steam locomotives. 

Mr. Sheehan received his early trainix 
in the railroad field with the Lima [осо 


E. F. Sheehan 


| tive Works (now part of the Lima-Hamilix 


Corporation) and the Norfolk & Мечет 
He joined Baldwin in March, 1939, ax 
served successively as assistant to wort 
manager, assistant to  vice-president— 
operations, coordinator of purchases sx 
stores, and assistant manager, renewal pars 
department. 
* 

PuLLMAN-STANDARD CAR MANUFACTURIN 
Company.—Charles W. Bryan, Jr, 4 
New York has been elected president * 
the Pullman-Standard Car Manufacture 
Company. Mr. Bryan was formerly ss 
ciated with the Federal Shipbuilding ! 
Dry Dock Co. Champ Carry, who has bec 
president of Pullman-Standard, will œe 
tinue to be associated directly with the cx 
manufacturing company as chairman oí i5 
board of directors. He also will contis» 
as president and chief executive officer © 
Pullman, Inc. 

Roy F. Johnson, who has been appointed 
manager of the sales and service engin 
ing division of the Pullman-Standari Cr 
Manufacturing Company at Chicago © 
announced in the July issue, was bom я 
December 22, 1892, at Litchfield, Ш. E* 
business career began in September, 19% 
when he joined the Pullman Compaty : 
Chicago as a junior draftsman. Two ye" 
later he transferred to the Atchison, 7° 
peka & Santa Fe at Chicago, serving Р 
draftsman-inspector until 1912. Ss 
quently he held various positions succe 
sively with the Haskell & Barker Ми: 
facturing Co., the Federal Cement Tk 

| Company, the Ryan Car Company, si 
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HESE are just a few of the reasons 

why Walworth Lubricated Plug 
Valves give "top" performance оп 
many difficult services. 

All Walworth Lubricated Plug 
Valves employ special insoluble lubri- 
cants which protect the plug and body 
against contact with the line fluid, thus 
combatting erosion and corrosion. 

The lapped suríaces of the valve are 
"pressure sealed" when the valve is in 
either the open or closed position. By 
turning the lubricant screw, lubricant 
is forced under high pressure through 
a grooving system that completely en- 
circles the ports as well as the top and 
bottom of the plug. 

The lubricant seals the valve against 


_ Direct port opening 


arter turn opens or close 


... Dead tight 
... Freedom from attack 
...Pres 

...Made in 9 


for pressures 
vacuum requirem 


s valve 


shut-off 
py fiuids being handled 


sure sealed 
№" to 24" 


line. Sizes from and for 


t ; 
complete 75 to 5,000 psi., 


from 1 
ents 


leakage, and reduces friction between 
plug and body. This permits easy, 
quick, full-opening, or tight shut-off 
with only a quarter turn of the plug. 

Number 1700 (illustrated) is a Steel- 
iron valve, wrench operated, designed 
for a working pressure of 200 pounds 
WOG (water, oil, or gas). Valves are 
available in either screwed or flange 
types. Screwed type have API line pipe 
thread lengths. Flanged type (No. 
1700F) is faced and drilled to American 
Standard for 125-pound cast iron 
flanges unless otherwise specified. 

For further information about No. 
1700 as well as the complete line of 
Walworth Lubricated Plug Valves, 
write for catalog. 


WALWORTH 7 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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CLEANING TIPS for DIESEL MEN 


SAVE YO on Each 


Diesel Engine Cleaned! 


Average 
Now Less Than $2 Per Engine 


With Super-Magnusol the job of cleaning diesel engine exteriors is taken out 
of the costly hand-labor category. It's quick, simple and thorough. One man 
does the whole job, with an average saving of $10.00 per engine. First he 
sprays a mixture of one part Super-Magnusol to six parts safety solvent 
(unheated) on engine surfaces, starting at the top on one end, and working 
down and along to the other. (The engine is turned over at idling speed during 
the cleaning operation. Electrical units are covered to prevent cleaning solu- 
tion and rinse water from entering.) 

By the time he has sprayed all engine surfaces, the cleaning mixture has 
penetrated to the painted surface, loosening all the oily dirt. He then spray 
rinses the engine with plain water at tap temperature... and the cleaning 
job is done, even in all hard-to-reach spots. 

All surfaces are spotlessly clean, with no traces of dirt or oil, eliminating 
a serious fire hazard. There's no attack on paint or metal, since Magnusol is 
completely harmless to all metals and all good finishes. 


We'll be glad to arrange a trial demonstration of Super-Magnusol 
at your convenience, if you'll let us know when and where. 


Railroad Division 
MAGNUS CHEMICAL COMPANY · 77 South Ave., Garwood, N. J. 


In Conada—Magnus Chemicals, Ltd. , Montreal 


MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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Labor and Material Cost 


the Streator Car Company. In 1927 Mr. 
Johnson worked dismantling coal mines at 
LaSalle, Ill. He returned to Ryan Car in 
1929 as manager of works and later be- 
came general manager. From 1933 to 1934 


d 


Roy F. Johnson 


he was with the Edward G. Budd Com- 
pany at Philadelphia, Pa., as a projeci 
engineer. He became liaison engineer of 
Pullman-Standard in 1934; engineer oí 
research in 1939, and associated director— 


research in 1948. 
* 


AMERICAN BRAKE SHOE  CoMPANY— 
Thomas J. Wood, eastern district works 
manager in the operating department of 
the Brake Shoe and Castings Division of 
the American Brake Shoe Company, has 
been appointed chief metallurgist of the 
division. Raymond A. Frick, formerly 
plant superintendent, has been appointed 
eastern district works manager of the 
Division; Ralph C. White has been ap 
pointed superintendent of the north Kar- 
sas City, Mo., plant, and Raymond А. 
Martinson has been appointed superinten- 
dent of the Chicago plant of the division. 


* 


SuPERHEATER CoMPANY.—Bard Browne, 
vice-president of the Superheater Company, 
Division of Combustion Engineering-Super- 
heater, Inc., has been appointed to direct 
also the activities of the western district 
sales department and the consolidated 
eastern and western service departments. 


Philip D. Blanchard 


Philip D. Blanchard has been appointed 
manager of service with headquarters at East 
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Sidetrack those high maintenance costs that have 
been red-lighting profit—and go through on the 
green with long-service Diesel parts made of 
tough, wear-resistant Republic Alloy Steels! 


Republic Alloy Steels react uniformly to heat 
treatment—produce hard working surfaces—resist 
fatigue, impact and extreme temperatures. Gears, 
studs, bolts, wrist-pins, connecting rods, crank- 
shafts, valve springs, bearings and other mechani- 
cal parts live a lot longer life—help keep equip- 
ment rolling with less "downtime". Alloy steel 
parts are good insurance against danger of costly 


AON STE 


Other Republic Products include Stainless, High Strength and Carbon Steels—Sheets—Plates—Pipe—Bolts, Nuts and Rivets—Boiler Tubes 


WITH REPUBLIC ALLOY STEEL PARTS! 


breakdowns in high speed freight and pas- 
senger service. 

Republic offers you a 3-Dimensional Metallur- 
gical Service. Veteran field metallurgists—work- 
ing closely with laboratory and mill metallur- 
gical staffs—are ready to give you prompt, 
helpful assistance in properly applying these 
cost-cutting steels to your specific requirements. 
Write, phone or wire us, today. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division • Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


| = АРЫ ~. 
e  ([REPUBLIC 


STEEL 


® 


3133 
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with ! RVI N GTON 
dass | 5 (Insulations 


Your motive power's electrical equipment runs 500° F. cool when 
protected with Irvington Class H flexible insulations. For these 
remarkable high-temperature materials make railway motors and 
generators more dependable than ever. 

The greater heat resistance of Class H insulations permits higher 
ambient temperatures, increases safety factor, and materially pro- 
longs insulation life. If your diesel-electrics seem to suffer from too 
many motor and generator burn-outs, rebuild with Irvington Class H 
insulations . . . to sustain heavier overloads, to cut repair costs, to 
boost availability. 


Select Class H Insulations from this Extensive Irvington 
Line: Silicone Varnished Fiberglas*—Silicone Varnished Fiber- 
glas* Tubing—Silicone Glass Mica—Silicone Coated Asbestos— 
Silicone Rubber Coated Fiberglas*—Silastic** Coated Fiberglas*. 
Send today for technical data and samples. 


Look ie Digit 


* 9 Owens-Corning Fiberglas Corp. 


**® Dow Corning 


for Insulation Leadership 


м 
“tay ror 
з or^! 


IRVINGTON vanish & insulator Company 


Irvington 11, New Jersey 
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Chicago, Ind.; H. Gene Harrison, assistast 
manager of service at East Chicago, and 


H. Gene Harrison 


Samuel L. Brownlee, manager of sales 
western district, with headquarters in the 


Samuel L. Brownlee 


Bankers’ building, Chicago. Roy J. Гал 
Meter, vice-president in charge of wester 
sales and service, has retired. 


* 


LEBANON STEEL Founpry.—The Lebas- 
on Steel Foundry has effected licensing 
agreements with the Timken Roller Bez: 
ing Company to produce and sell a best 
resistant super-alloy known by the trade 
mark “16-25-67” Both patent and trade 
mark registrations are owned by Timkes. 

* 


UNITED States STEEL CORPORATION— 
A. Paul Selby has been appointed assistant 
to the sales vice-president, United State 
Steel Corporation. Mr. Selby has bea 
assistant general manager of sales of th 
Carnegie-Illinois Steel Corporation, a | 
S. Steel subsidiary, since October. 1945. 

* 


Eutectic WErbiNG  ÁLLovs Созго» 
TION.—The Eutectic Welding Alloys Cx 
poration is sponsoring a $1,000 prize com 
petition for technical papers having to 4 
with research and development in the 64 
of non-fusion welding processes. The co™ 
petition opens September 1, 1950, =! 
closes May 31, 1951. The subject of pape? 
to be presented is defined as follows: te 
nological and research aspects, advano* 
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ANNOUNCING 
А NILES 
HYDRAULIC BORER 


То meet one of today's important maintenance prob- 
lems — diesel wheels and the 40-hour week — Lima- 
Hamilton has developed a new hydraulic wheel borer, 
especially designed to speed the handling of diesel 
locomotive wheels. 

This new machine resembles, in most respects, the 
highly successful Niles automatic car-wheel borer. 
However, it incorporates a side head equipped with 
hydraulic feed and a four-position turret. This permits 
the use of roughing, finishing, and radius tools in facing 
hubs—also makes possible machining of hub shoulders 
and outer dimensions and, when desired for balancing, 
machining of the web and rim. 

The first two Niles borers for diesel wheels will be 
delivered in the near future to the Readville, Massa- 
chusetts. shops of the New Haven Railroad. 


— LIMA > 


lasm — m 


NILES TOOL WORKS CO. 


This Niles Hydraulic Borer has a range of table 
speeds and feeds designed for carbide tools. 
After the desired speeds and feeds for roughing, 
finishing and chamfering the bore are selected, 
they are automatically engaged at the proper 
time during the cycle. The boring cycle itself is en- 
tirely automatic, from movement of starting lever 
to return traverse of the boring bar and applica- 
tion of table brake. The side head is operated 
manually but with hydraulic feed in both horizon- 
tal and vertical directions. Wheels are chucked 
and unchucked simply by pressing buttons. 

Bore sizes: up to 12 inch diameters. Wheel sizes 
up to 44 inches with flange down, or up to 48 
inches with flange up. 

For full information, call the Lima-Hamilton 
sales office in New York, Chicago or other prin- 
cipal cities, or write directly to Lima-Hamilton 
Corporation, Hamilton, Ohio. 


HAMILTON ` 


CORPORATION _, 


ЎЕРТЕМВЕВ, 1950 


A division of the Lima-Hamilton Corporation 
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From Ca 


Cut maintenance costs due to 
rust losses. Railroads across 
the nation find RUST-OLEUM 
the perfect answer to their 
most difficult rust problems. Iż 
stops and prevents rust—easily, 
positively, economically. 


FOR RAILROAD USE 


RUST-OLEUM, an exclusive- 
type coating, was formulated 
to combat the most destructive 
rust-producing conditions. It 
provides lasting protection for 
rolling stock, bridges, tanks, 
metal buildings, signal equip- 
ment and other valuable rail- 
road properties. 


applications. 
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г Parts to Bridges 


UST-OLEUM 


RUST-OLEUM CORPORATION 


2593 Oakton Street e Evanston, Illinois 


Above: Applying 
Rust-Oleum to car 
parts by dipping— 
a practical, eco- 
nomical method for 
volume application. 
Rust-Oleum can 
also be sprayed or 
brushed on. 


At left: Rust-Oleum 
is ideal for bridge 
protection. It is 
highly resistant to 
heat, fumes, brine, 
stock car drippings 
and other damag- 
ing elements. 


Unlike ordinary materials, 
RUST-OLEUM can be applied 
over metal that is already 
rusted . . . It’s equally effective 
on new metal. 


QUICK, EASY PREPARATION 


Application time is cut to a 
minimum. No chemical clean- 
ers or sandblasting are neces- 
sary. Merely wirebrush quickly 
to remove rust scale, paint blis- 
ters, dirt, etc. Substantial main- 
tenance savings are easily made 
. . . and RUST-OLEUM pro- 
tects longer. 


To stop your rust losses, check the advantages of 
RUST-OLEUM and specify it for new equipment, for 
re-building jobs and for maintenance—in the shop and 
out on the right-of-way. Tell us your rust problems 
and write for full information and recommended 
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and advantages of the use of lower melting 
(lower than parent) filler metals in the 
non-fusion welding processes. Application 
of such processes may be by torch, fur- 
nace, induction, carbon arc, or metallic 
arc. Papers may specifically cover one or 
more of the following: oxyacetylene, low 
melting filler; oxyfuel gas, low melting fil- 
ler; brazing and bronze welding; hard 
facing and resurfacing with low melting 
filler. 

Three prizes will be awarded: first prize, 
$500; second prize, $300, and third prize, 
$200. The competition is open to welding 
engineers, researchers, metallurgists, in- 
structors, university students, and all others 
qualified to present basic principles of the 
art and science of non-fusion welding. 
Rules governing the competition may be 
secured by writing to the Eutectic Weld- 
ing Alloys Corporation, 40 Worth street, 
New York 13. 

* 


Baker-RaAuLaNnc Company.—Henry S. 
Haight of the Haight Engineering Соп- 
pany, Charlottesville, Va., has been ap- 
pointed district sales representative in 
Central Virginia for the Baker Industrial 
Truck division of the Baker-Raulang Com- 
pany, Cleveland, Ohio. In this capacit. 
Mr. Haight will serve as material-handling 
consultant for Baker truck applications 
and handle sale of this equipment in his 
territory. Associated with Mr. Haight are 
C. Mahanes, service engineer, who will 
handle Baker truck maintenance in the 
same territory, and A. C. Traynham, who 
will act in a sales and consulting capacity 
in the Richmond, Va., area. The Dillon 
Scale & Equipment Co., 3907 Elm street, 
Dallas 1, Tex., has been appointed as dis- 
trict representatives of the division for all 
but the southeast portion of Texas. All 
sales, service and engineering involving 
Baker industrial truck applications will be 
handled by a staff of materials handling 
consultants working under John W. Gü- 
liam, Jr., vice-president in charge of sales. 

* 


Carsotoy Company. — Kenneth R. 
Beardslee, vice-president and marketing 
manager of the Carboloy Company, has 
been named president, to succeed the late 
Walter G. Robbins. 

* 


NationaL Tuse СомрАМҮ.—# illiam F. 
McConnor, formerly vice-president in 
charge of sales of the National Tube 
Company, a subsidiary of the United States 
Steel Corporation, has been elected execu- 
tive vice-president, and H. J. Falla has 
been elected vice-president in charge of 
sales, succeeding Mr. McConnor. William 
J. McKee, formerly sales manager, Central 
area, has been appointed general manager 
of sales, and Louis W. Mason, formerly 
assistant to general manager of sales, suc- 
ceeds Mr. McKee. 

+ 


GENERAL Motors DieseL Limitep.—Gen- 
eral Motors Diesel Limited officially 
opened its new Canadian Diesel locomo- 
tive building plant at London, Ont. on 
August 11. The event was celebrated with 
a luncheon, at which E. V. Rippingille. 
Jr. president of General Motors Diesel 
Limited, was host to several hundred guests, 
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Good Things Go Together! 


KYSOR 
SHUTTERS 


are used on 
LIMA-HAMILTON 
LOCOMOTIVES 


Uniform heat, properly controlled, is helpful to an Engine 
KYSOR SHUTTERS provide TEMPERATURE CONTROL! 


"Built to Last’ 
KYSOR HEATER COMPANY Cadillac, Michigan 


CANADIAN REPRESENTATIVES... RAILWAY & POWER ENGINEERING CORP. 
NEW GLASGOW - MONTREAL - NORANDA · NORTH BAY · TORONTO · HAMILTON * WINDSOR * WINNIPEG * EDMONTON * VANCOUVER 
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^WOLVERINE" 
CHROME-CLAD 


Engineers Steel Tape 


EASY ТП READ 
MARKINGS 
THAT ARE DURABLE 


Assures a 
Longer Lif 
of More 
Accurate 
Measuring 


There’s nothing like 
the Lufkin “Wolver- 
ine” Chrome-Clad for engineer- 
ing work requiring exceptional 
durability and a fine degree of 
accuracy ... here's why: 


e Non-glare Chrome-Clad satin finish line— 
extra durable, will not crack, chip, peel, or 
corrode. 

@ Permanent jet black markings, prominent 

size aids easy and accurate reading— 

graduations extend to edge of line. 

Sturdy \4-in. line, fully subdivided, "'In- 

stantaneous"" Readings . . . detaches and 

attaches easily to reel. 

© Super-strong rustproof metal disc reel with 

perforated sides to aid in cleaning and 

drying. 

Adjustable leather strap handle affords 

firm hold . . . long winding handle, line- 

locking type. 

Supplied with two improved pattern, re- 

movable finger rings. Ring locks under 

spring protecting first end. 


In 50, 100, or 200-ft. lengths, marked 
feet, IOths:and 100ths, or feet, inches 
and 8ths . . . standard and extra- 
heavy models. Your Supply >» 
stocks them, order today. 


Buy [UEKIN 


TAPES • RULES • PRECISION TOOLS 
THE LUFKIN RULE CO. 
SAGINAW, MICH. • New York City • Barrie, Ont. 
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An FP7A locomotive unit being lowered on its trucks at 
the London, Ont., plant of General Motors Diesel, Ltd. 


including representatives of industry, of 
commerce, of the business press and news- 
papers from Canada and the United States, 
and of the municipal, provincial and do- 
minion governments. In the afternoon, fol. 
dedication 


lowing a tour of the plant, 


ceremonies were held, at which the guests 
and plant employees were present. The 
luncheon addresses were delivered by the 
Honorable Ray Lawson, lieutenant gov- 
ernor of Ontario, and Charles F. Kettering. 
research consultant and director of Gen- 


for QUICK, CLEAN, UNIFORM HEAT 
at LOW OPERATING COST— 


JOH NSTON. 


SLOT- TYPE = 
FORGING 
FURNACES 


* OIL OR GAS FIRED 
* SINGLE OR MULTIPLE SLOT TYPES 
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This furnace will maintain uniform neutral or reducing atmosphere for forging and 
welding which will avoid scale and decarburization. Construction features water, re- 
fractory or cast iron shields. Fire brick and insulating refractory brick lining with 
chrome refractory hearths are new features to reduce maintenance and operating 
costs and speed production. 


Ж BURNERS ж BLOWERS ж FURNACES x RIVET FORGES 
Ж FIRE LIGHTERS X TIRE HEATERS, ETC. 


MANUFACTURING CO. 
ON 2825 EAST HENNEPIN AVE 
MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 


SEPTEMBER, 1950 


Railroad business car equipped 
with Hyatt Journal Boxes. 


Six wheel, outside swing hanger truck from a 


F R E E Hyatt-equipped business car. 
LATE RA L- Railroad executives must go over the lines to meet 


their operating men, also, they find it advantageous 


C 0 N T R 0 L L E D to yin with their shippers who provide the bulk of 
their traffic or freight movements. 
LATERAL- t поене 


On the line or off the line the demands upon their 
R energy is taxing—they must keep fit and be fit. 


mechanical departments have equipped the traveling 
offices of so many busy executives with Hyatt Roller 


LJ e e 
R 10! М G Possibly that is one of the many reasons why the 


Bearing Journal Boxes in the past few years. 

e е e 
We can furnish boxes for any type truck—new or 
old and just now we are furnishing boxes for a 
number of additional business cars. May we help 
you to smooth out the travel of your executives? 

e е e 
Call or write Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARING JOURNAL BOXES 
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p" 


as a dielectric material 
from —100° to +500°F. 


Over that wide temperature span 
only Silastic, the Dow Corning Sili- 
cone Rubber, remains resilient and 
retains high resistance to weathering, 
moisture, oxidation and ozone. Add 
good dielectric properties to those 
advantages and you have the reasons 
why Silastic is an excellent insulating 
material for high temperature, high 
voltage cable and for use in equip- 
ment where mechanical breakdown 
limits the effectiveness of resinous 
insulating materials. 


Why SILASTIC works hest 


TEMPERATURE 


-TENTIGRADE 


ГА 
v 


Silastic* is extruded over wire and cable 
ranging in size from No. 22 to 500,000 
circular mils to provide insulation at 
temperatures from — 80° to 400° F. 


Many engineers are familiar with Silastic as a remarkably heat stable and 
oil resistant rubberlike gasketing and sealing material for use between 
— 100 to 500° F. Silastic as a dielectric for ignition and intercommuni- 
cation cable and for field and armature coils is, however, a relatively new 
development. That's why Dow Corning has made available reprints of a 
recent article giving the most up-to-date information on the physical, 
chemical and dielectric properties of Silastic. To receive your copy, phone 
the nearest branch office or write for Reprint No. S-21. 


*T.M. REG. U.S. PAT. OFF. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


Atlanta * Chicago è Cleveland è Dallas 
Los Angeles • New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In Great Britain: Albright and Wilson, Ltd., London 


544 (Adv. 138) 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


eral Motors Corporation. The speakers in 
the afternoon were C. E. Wilson, president 
of the General Motors Corporation, and 
Mr. Lawson. 

The new locomotive plant is built on a 
site of 210 acres. It covers an area of 
198,276 sq. ft. and, with ап employment 
at full operation of 1,000 men, is expected 
to produce one lomocotive unit per day. 
These units will be of six types, ranging 
from 600 to 1,500 hp. 

The plant was built in an usually short 
time. Ground was broken September 22, 
1949; erection of the steel began on 
December 1; the plant office was occupied 
on May 8, 1950, and the plant on June 1. 
At the present time 700 employees are at 
work. 

Diesel engines and the electric gen- 
erators and motors are not being built 
at the Canadian plant. Electric control 
equipment, chasses, cabe, fuel and water 
tanks, and trucks are all Canadian built. 


* 


Lopce & SuireLEv Co.—The following 
companies have been appointed distribu- 
tors for the Lodge & Shipley Co., Cincin- 
nati, Ohio: The Gilles Machinery Com- 
pany, 812 Huron road, Cleveland, Ohio: 
the John E. Livingstone Company, 16516 
James Couzens highway, Detroit, Mich.; 
the Edmond E. Burke Company, 17 Seven- 
teenth street, Toledo, Ohio; Strauss & 
Hass, Inc., 524 Camp street, New Orleans, 
La.; and the Peerless Supply Company, 101 
Spring street, Shreveport, La. Sales and 
service in the Cincinnati area will be 
handled directly by the factory office at 
3055 Colerain avenue. 

* 


HaskELITE MANUFACTURING CORPORA- 
TION.—Edward A. Sipp has been appointed 
exclusive railway agent in the Chicago 
area for the Haskelite Manufacturing 
Corporation, Grand Rapids, Mich., 

Mr. Sipp formerly was associated with 
the Pyle-National Company, the Gustin- 
Bacon Manufacturing Company and the 
Reynolds Metals Company, successively. 
He recently established his own railway 
sales organization to handle Haskelite 
railway products, and will be located in 
the Chicago district sales office of Has- 
kelite, Room 1156, Merchandise Mart. 

* 


ALEXANDER MILBURN, Iwc.— Alexander 
Milburn, Inc. 1231.1245 Ridgely street, 
Baltimore 30, Md., has been organized to 
manufacture and market the Milburn line 
of oxy-acetylene cutting and welding appa- 
ratus, regulators for oxygen, acetylene and 
other gases, accessories and supplies, and 
portable carbide lamps. Since 1945, Mil- 
burn equipment has been marketed by the 
Black Manufacturing Company, Parkton, 
Md. 

* 

Nationat Lock WasHER CoMPANY.— 
Gilbert E. Webster, formerly vice-president 
and director, has been elected president of 


the National Lock Washer Company, 
Newark, N. J. 

* 
KENNAMETAL, INc.—Floyed Monteith, 


Robert Karakoosh, William Collins and 
Harold D. Killmer, formerly service engi- 
neers of Kennametal, Inc., Latrobe, Pa., 
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TOP TO BOTTOM...FRONT TO BACK... 
NO-OX-IDs PROTECT LOCOMOTIVES AGAINST CORROSION 


NO-OX-ID Filler Red "C" applied to the outside of the boiler 
shell before the lagging is put in place protects against corrosion 
for periods between shoppings. NO-OX-ID EXP. 2W affords 
positive protection against corrosion to the underside of the 
locomotive jackets. With NO-OX-ID Front End Coating No. 2, 
front ends and smoke boxes retain their like-new appearance 
and are protected against corrosion. This NO-OX-ID coating 
will not build up and add to the insulation and it may be easily 
removed without sand blasting. 

These are typical NO-OX-IDs used in the railroad industry to 
protect valuable equipment against corrosion. There is a correct 
NO-OX-ID and a method of application to meet every rust pre- 
ventive requirement. Consult with your Dearborn Engineer for 


GET INFORMATIVE 
NO-OX-ID BULLETINS 


A series of bulletins on rust prevention 
in the railroad industry is available 
to you. These bulletins will show you 
how you can benefit by the correct 
NO-OX-IDs and will aid you in their 
selection. Mail the coupon. 


assistance in the selection of the NO-OX-IDs best suited to your Medi SpA SR ДС ЖГ СЕК cape 1 
needs. i DEARBORN CHEMICAL COMPANY  ! 
DEARBORN CHEMICAL COMPANY UL 210900 «. Бер ЕМ ! 

3 . Sp i Chicago 4, Illinois П] 

310 S. Michigan Ave., Chicago 4, Illinois i.” “Gentlemen: - 

- Please send me bulletins on NO-OX-ID | 

" А 1 

| for the railroad industry. i 

. I 1 

7 

I 

(027; NOME n a a АКУЛУ АЛ Н КК tese E ! 

€- І 

Reg. U.S. Pat. Off. Com PéNyeosuas (6d onde webaan»SeT e UIT - 

~*~ т | 

THE ORIGINAL RUST PREVENTIVE IRON is = RUST РУ, cai teint dake EIE TETTE - 
І 

i 

ЕЗ КҮ ҮЛ ТАК dn : 

1 
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THE | 
problem... 


The problem was: How to reduce the cost of fabricating center sills for 
railroad freight cars. 


m = 


The answer was: A Beatty No. 11 Punch Press 
with special fabricating dies and a Beatty Spac- 
ing Table. 


SPECIAL BEATTY DESIGNED DIES 
BEATTY PUNCH and SPACING TABLE 


The above example is typical of how Beatty engineers can 
solve specific fabricating problems, providing faster, lower-cost 
production. Write us, if you have a specific fabricating prob- 
lem — punching, forming, drawing, bending, shearing. Let 
us work with your engineers on your next problem. Two heads 
are better than one, especially when they’re looking for the 
same thing — a better way fo do it. 


Ù MERES A BETTER 


Write for details on Beatty 


problem-solving equipment, 


AY 


MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 
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have been appointed sales representatives. 
Mr. Monteith will work out of the Chi- 
cago office and Messrs. Karakoosh, Collins 
and Killmer will maintain headquarters at 
Springfield, Mass. Conrad Seim has been 
appointed service engineer at Los Angeles, 
Calif. 
* 

Tuomas A. Epison, INc.—W. E. Olson 
and J. W. Werrell, sales engineers for 
Thomas A. Edison, Inc. have been ap- 
pointed district managers of the primary 
battery division, with headquarters as 
before at Bloomfield, N. J. 

* 

WortHincton Pump & MACHINERY 
Corr.—W. H. Feldman has been appointed 
vice-president in charge of sales for the 
Worthington Corporation. Mr. Feldman 
was formerly president of the Electric 
Machinery Manufacturing Company, Minn- 
eapolis, Minn., a subsidiary of Worth- 
ington. 

* 

КїсїшгЕр METALS ConPonarioN.—Robert 
G. Leary has been appointed general sales 
manager of the Rigidized Metals Corpora- 
tion, Buffalo, N. Y. For the last 14 years 
Mr. Leary has been associated with the 
Eastern Stainless Steel Corporation, Balti- 
more, Md., and recently resigned his posi- 
tion as general sales manager. 

* 

Micromatic Hone Corporation. — 
George Eldred has been appointed abrasive 
sales manager of the Micromatic Hone 
Corporation. Mr. Eldred, who has been 
with Micromatic for thirteen years, was 
formerly Manager of the eastern sales 
territory. 

* 

NıcKEL Capmium BATTERY CORPORATION. 
—В. C. MacDonald & Co., Arcade building, 
St. Louis 1, Mo., and the Frank B. Nu- 
gent Company, 710 Pioneer building, St. 
Paul 1, Minn, have been appointed rail- 
way sales representatives for the Nickel 
Cadmium Battery Corporation. 


Obituary 


Отто R. HiLpEBRANT, in charge of mid- 
west railroad sales for the K. W. Battery 
Company, with headquarters at Chicago, 
died on July 25 in Norfolk, Va., after a 
short illness, at the age of 68. 


PERSONAL 
MENTION 


General 


J. T. Patrerson, mechanical engineer of 
the Norfolk Southern at Carolina Junction 
shops, Norfolk, Va., has retired on ac- 
count of physical disability, after 31 years 
of service with that road. 


E. A. SwkELEY, general mechanical su- 
perintendent of the Fruit Growers Express, 
the Western Fruit Express and the Bur- 
lington Refrigerator Express at Alexan- 
dria, Va., has been appointed assistant to 
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CHAMBERSBURG DUPLEX WHEEL PRESS STRIPPING WHEELS AT B. & O. CENTRALIZED CAR WHEEL SHOP, GLENWOOD, PA. 


Because the floor-to-floor wheel-stripping time 
of the Chambersburg Duplex Wheel Press — 
frequently clocked at 42 seconds—is unequalled 
by any other method, it more than meets the 
requirements of the centralized wheel shop. 


CHAMBERSBURG ENGINEERING COMPANY, CHAMBERSBURG, PA. 


STRIPPING TWO CAR WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, N. Y. 


e Mb 


STRONG, 
RELIABLE 


WIRE TERMINATIONS 


for 


@ Signal and Communications 


Onus ше uaua 


@ Car and Diesel Wiring 


@ Rolling Stock 


AMP terminals and tools have been designed in cooperation with major 
U. S. railroads. As a result you can be sure of extra reliability and top 
performance in all exacting requirements of railroad wiring. 


AIRCRAFT-MARINE PRODUCTS Inc. 
1314 N. Fourth Street, Harrisburg, Pa. 


Canadian Representative: R. M. Hutcheson, 10 Nordale Crescent, 
Hardington P. O., Toronto, Ontario, Canada Elgin 5647 
AMP Trade Mark Reg. U. S. Pat. Off. 


Write for complete AMP Railroad Catalog (No. 97)—lists all terminals, tools, and 
services in handy reference form. 


Noè = ИНВ Е. E 
Address = 
City State 
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president of those companies at Washir: 
ton, D. С. Mr. Sweeley has had almos : 
half century of railroad and refrigerz:« 
carline service. Starting with the Ne 
York Central in 1902, he served in : 
official capacity with a number of oth 
railroads, including the Atlantic Coast Lis 
and the Seaboard Air Line, until appoint: 
a member of the former Railroad Adje 


E. A. Sweeley 


ment Board under the United States Rail- 
road Administration, 1918 to 1920. Mr 
Sweeley entered F.G.E. service in May. 
1920, as mechanical superintendent, апд 
became general mechanical superintendent 
of the three companies in May, 1947. 


PauL W. КЕРЕК, chief engineer equip 
ment, New York Central System, has been 
awarded the George R. Henderson Meda! 
by the Franklin Institute, Philadelphia. 
Pa. According to Dr. Henry B. Allen. 


P. W. Kiefer 


executive vice-president of the Institute. 
the award is for “the noteworthy accom- 
plishments achieved by Kiefer in the rail- 
road equipment field.” The medal will be 
presented to Mr. Kiefer on October 18 at 
the Institute. 


J. M. Pierce, whose retirement as su- 
perintendent of machinery of the Kansa: 
City Southern Lines, at Pittsburg, Kan. 
was reported in the August issue, was born 
February 7, 1885, at Paris, Tenn. He en 
tered railroad service in November, 1908, as 
a machinist with the К. C. S. at Shreveport. 
La. In 1914 he was appointed enginehouse 
foreman, in 1918, general foreman, and in 
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LUBRICATED WITH RPM DELO R.R. OIL, many diesel 
engines in the locomotives of U.S. railroads have 
been in service for long periods without complete 
overhaul! Many of the liners, pistons, bushings 


к and other parts in 
these engines have 
now been in use for 
hundreds of thousands 

of miles. Progressive 
maintenance inspec- 
tions indicate that 
RPM DELO R.R. Oil will 


keep the parts in ser- 


n vice for at least one A. Special additive provides metal-adhe- 
million miles, the sion qualities...keeps oil on parts whether 
E general overhaul pe- hot or cold, running or idle. 
v riod set by some of the B. Anti-oxidant resists deterioration of 
Fu railroads. oil and formation of lacquer...prevents 
= RPM DELO К.К. Oil ring-sticking. Detergent keeps parts 
ne keeps parts clean and clean...helps prevent scuffing of cyl- 
free of wear-causing inder walls. 
lacquer and gum de- C. Special compounds stop corrosion of any 
posits and is not bushing or bearing metals and foaming 
corrosive to engine in crankcase. 


metals of any kind. 


IN OVERLAND MOUNTAINOUS 
FREIGHT SERVICE for nearly 
500,000 miles, this liner, 
lubricated with RPM DELO R.R. 
Oil has less than 0.006 inch 
wear and taper is so minor 
that it is barely measurable. 


: 
7 


THIS PISTON AND CONNECTING ROD have been in service 


this ог cile vat pui akt for more than four years. After picture was taken 
ucts of any kind, or the name it was put back in the engine for further use. Note 
of your nearest distributor the excellent condition of the rings and bearing. 
handling them, write or call All the rings are free, oil holes open and there are 
any one of the companies no troublesome deposits in any ring grooves. 


listed below. 


TRADEMARK "RPM DELO” REG. U.S. PAT. OFF. 
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the countrys 
/arges? RAILROADS 
are Turning To- 


GRID ^: 
FOR HEATING AND 
VENTILATION ! 


DIESEL ENGINE 
HOUSES - 
ROUND HOUSES 
-SHOPS, 
STORES AND 
OTHER 
BUILDINGS 


Equipment 
used for bot! 
heating anc 
ventilatin 
in rouw 
house stall: 
now adaptec 
for Diese ff 
service 


fpa because 


GRID cast iron construction withstands 
sulphuric and other corrosive fumes ever 
present in engine houses. 


GRID wide “fin” spacing facilitates easy 
cleaning—no loss in efficiency by dirt 
clogged heating sections. 

GRID will withstand steam pressures up 
to 250 Ibs.—and is free of electrolysis. 
GRID “fins” are cast integral with the 
steam chamber, assuring even distribu- 
tion of heat. GRID "fins" can not come 


CONSULT iier io cuu OA 
US ANYTIME 


of heating efficiency. 

GRID design incorpo- 
rating proper fan sizes, 
motor speeds and out- 


We mse lige let temperatures results 
search, especially in a properly balanced 


in Diesel heating 


and ventilating . . . heating wait. 


and believe we can ө 
furnish you the cor- 
rect answer to this e 


of heating 

and ventilating. 
Write for details 
. . no obligation. 


Investigate today GRID 
system of high-pres- 
sure unit heaters, blast 
coils and radiation . . . 
the answer to mainten- 
ance-free heating for 
railroads. 


D. J. MURRAY 
UFACTURING CO. 


AU, WISCONSIN 


WA 
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1922 master mechanic at Heavener, Okla. 
From 1923 to 1929, Mr. Pierce served as 
master mechanic at Shreveport, and subse- 
quently at Pittsburg until 1931, when he 


‚| жаз appointed general master mechanic at 


Pittsburg. He returned to Shreveport in 
1937 as master mechanic; became general 
master mechanic there in 1944, and later in | 


1944 superintendent of machinery. | 


WALTER A. MILLER, assistant to me-| ™ 


chanical engineer of the Norfolk Southern, | 
has been appointed mechanical engineer. 
with headquarters at Carolina Junction 


on June 20, 1921. He is a graduate in| 


W. A. Miller 


electrical engineering of the North Caro 
lina State College, Raleigh, N. С. Upo 
graduation in 1944 he entered military 
service and was attached to the 3110 Sig 
nal Service Battalion as a first lieutenant 
He was discharged from service on Sep 
tember 1, 1946, and on January 15, 1947 
became assistant to mechanical enginee 
on the Norfolk Southern. The position o! 
assistant to mechanical engineer has now 
been abolished. 


J. T. Patterson, mechanical engineer 
of the Norfolk Southern at Norfolk, Va.. 
has retired because of physical disability 
after 31 years of service with that company. 


L. Н. Cooper, shop superintendent of 
the Atlantic Coast Line at Rocky Mount 
N. C., has been appointed acting superin 
tendent motive power of the Western div:- 
sion at Fitzgerald, Ga. 


Н. M. NELson, assistant general mechan 
ical superintendent of the Fruit Grower. 
Express, the Western Fruit Express and the 
Burlington Refrigerator Express, has bee“ 
appointed general mechanical superintend- 
ent of those companies, with headquarter 
as before at Alexandria, Va. 


H. J. Stem, mechanical engineer of the , 
Atlantic Coast Line, has been appointed 
chief mechanical engineer, with headquar- 
ters as before at Wilmington, N. С. 


Car Department 


E. Leonarp NYLANDER, whose appoint- | 
ment as superintendent car department of 
the Chicago, Rock Island & Pacific, with | 
| headquarters at Chicago, was reported in | 
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shops, Norfolk, Va. Mr. Miller was born Ё 


sv FOE WINTER 


Lick those costly, time-consuming rail- 
road troubles caused by ice, snow and 
cold with a HY-LO "HOTSHOT" 
Forced Air Portable Heater. This high- 
intensity oil fired heater melts snow and 
ice from underneath cars in a matter of 
minutes! . . . and handles dozens of 


2, 


other heating and drying jobs such as: 
de-icing and drying Diesel locomotive 
underframes, trucks, traction motors, 
control cabinets, etc. 


те HY-LO 'HOTSHOT 


. . . Can Save You Time and Money! 
. . . Help Eliminate Train Delays! 


* Delivers 300,000 BTU's per hour at 
consumption of 21⁄4 gallons of econom- 
ical fuel oil. * Produces 1600 СЕМ at 
temperatures up to 300 degrees. * In- 
duced draft vaporizing principle means 
no fuel pump, filters, atomizers, valves, 
jets, ignition points nor transformers. 
* No poisonous gases or odors. 
Write today for details 


SCHEU PRODUCTS COMPANY, LTD. 


RAILROAD DIVISION 


UPLAND, 


Distributors 


CALIF. 


Cities 


Principal 
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the August issue, was born on January 29, 
1899, in Chicago. He began his career with 
the Rock Island in June, 1913, and held 
various positions until 1932 when he be- 


S] 
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] 
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7 
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E. Leonard Nylander 


came assistant car foreman at Peoria, Ill. 
Six years later he was transferred as as- 
sistant car foreman to El Reno, Okla., and 
in 1941 was promoted to car foreman at 
Little Rock, Ark. He returned to El Reno 
in 1944 as chief car inspector, second dis- 
trict, and became car foreman at Peoria in 
1945. 


Jonn F. LIKARISH, general car foreman 
of the Great Northern at St. Paul, Minn., 
has been appointed master car builder, 
with headquarters at St. Paul. Mr. Likar- 
ish started in the car department of the 


John F. Likarish 


Great Northern at Butte, Mont., in 1920. 
He was appoined general car foreman at 
that point in 1941; car foreman at Havre 
in 1943; car foreman at Hillyard, Wash., 
in 1945, and general car foreman at Spo- 
kane, Wash., in 1946. He was transferred 
to St. Paul in 1948 as general car 
foreman. 


FRED CEBULLA, master car builder of the 
Great Northern at St. Paul, Minn., has re- 
tired after 53 years of service with that 
road. 

Mr. Cebulla, a native of Gleiwitz, Silesia, 
Germany, entered the service of the G. N. 
as a laborer, serving for five years at vari- 
ous points before becoming carman at 
Havre, Mont., in 1902. He was later assist- 
ant car foreman and car foreman at Havre 
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until 1908, when he was transferred to 


| 
| 


Superior, Wis., as repair track foreman. He | 


became car foreman at Great Falls, Mont., 
in 1910, and returned to Superior as repair 
track foreman in 1912. From 1918 to 1928, 
he was assistant superintendent of the 
G. N.'s car shops at St. Cloud, Minn. He 
subsequently became superintendent, and 
in 1937 was transferred to St. Paul as gen- 


eral car foreman. He was appointed master | 


car builder in 1946. 


Joun M. Hick, assistant to the master 
car builder of the Great Northern at 
Spokane, Wash., has been appointed gen- 
eral car foreman at Spokane. 


Cuartes Ross has been appointed gen- 
eral passenger-car inspector of the Chesa- 
peake & Ohio, with headquarters at Hun- 
tington, W. Va. 


Master Mechanics 
And Road Foremen 


W. S. С. BunwrELL has been appointed 
master mechanic of the Cincinnati divi- 
sion of the Chesapeake & Ohio, with 
headquarters at Stevens, Ky. 


С. W. LusHBAUGH, general foreman of 
the Chesapeake & Ohio, has been ap- 
pointed master mechanic, Clifton Forge 
division, with headquarters at Stevens, Ky. 


W. Н. BRUENING, assistant superintendent 
Diesel equipment of the Kansas City South- 
ern, at Pittsburg, Kan., has been appointed 
master mechanic at Shreveport, La., with 
jurisdiction over the Southern division of 
the K. C. S. and the entire line of the 
Louisiana & Arkansas (part of the K. C. 
S. Lines). 


Shop and 
Enginehouse 


C. M. DocksTADER, superintendent of 
shops and equipment of the Chicago, Au- 
rora & Elgin, at Wheaton, Ill., has retired 
after 20 years of service with that road. 
Mr. Dockstader was born in Canada in 
1869, and in 1895 went to Chicago, where 
he became employed in the electrical- 
mechanical department of the Chicago 
Elevated. From 1914 to 1929 he was in- 
spector of construction of new passenger 
equipment for several electrically operated 
rail lines in the Chicago area, including 
the Chicago North Shore & Milwaukee, the 
Chicago South Shore & South Bend, the 
Chicago Rapid Transit and the C. A. & E. 
Mr. Dockstader was placed in charge of 
the Wheaton shops of the C. A. & E. in 
1930. 


R. W. ToNNiNG, electrical engineer of the 
Atlantic Coast Line at Wilmington, N. C., 
has been appointed acting shop superin- 
tendent at Rocky Mount, N. C. 


Victor A. TETU, superintendent of the 
Jackson street shops of the Great Northern 
at St. Paul, Minn., has retired. 


James SUMMERS, general foreman at the 
Jackson street shops of the Great Northern 
at St. Paul, Minn., since 1945, has been 
appointed superintendent of the shops. 
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Available 
in complete 
size range 
and brush 
top cans. 


Proved in use by major com- 
panies in the Oil Industry for 13 
years—tested in the field wher- 
ever threaded, gasketed or cou- 
pled connections are required. 
Rectorseal is the safe leak-proof 
sealant—prevents waste of fuel, 
reduces fire hazard. 


It maintains its plastic elasticity 
for the life of the connection; 
never dries out or gets hard and 
brittle. It’s easy to apply. It’s 
economical. It’s insoluble in oil, 
water and all petroleum frac- 
tions. Order Rectorseal today. 
Test it in your own shops. We'll 
gladly send a free sample. 


RECTORSEAL Dept. M 


Write 


Houston, Texas 


2215 Commerce St. 


RECTORSEAL 


“Manufactured by 
RECTOR WELL EQUIPMENT CO., INC. 
Fort Worth, Texas 


(Adv. 149) 548 


(Continued) 


Vapor Degreaser 


A large capacity vapor-spray degreaser 
has just been announced by Circo Prod. 
ucts Company, Cleveland, Ohio. This new 
model, called the C-120, was designed for 
the transportation field and heavy indus- 
trial use. It has а vapor depth of 84 in. 


For more than sixty years, 
American-Fort Pitt Springs have 
proved that quality in springs goes 
hand-in-hand with economy. The better the 
springs the better the ride, less damage to 
lading, less cost for maintenance, and a smoother 
journey for the passenger. American-Fort Pitt Springs 
owe their quality to extraordinarily skillful sent 
й 2 Р : sp TORT Рр, 
engineering and design, up-to-date equipment, „узшу? 
and automatically-controlled heat treatment. [ош $ 
American-Fort Pitt railroad springs meet PORTER 
AAR and ASTM specifications. Write for a n 
copy of the American-Fort Pitt nd 
handbook on springs. 


inside length of 96 in. and width of 60 
á in. It is available in either nickel-clad, 
ER | 2 stainless-clad or zinc-sprayed construction. 
Its nonflammable, non-explosive solvent is 
heated by steam, gas or electicity. The 
2 John St., МеКеез Rocks, Pennsylvania obama vu corone 
P jacket and inside water coils give double 
protection against vapor loss. The con 
trol is fully automatic. 


AMERICAN-FORT PITT SPRING 


Division of H. K. Porter Company, Inc. 


WIEDEKE 
Rust Inhibiting 


Expanders and Cutters Е : 
f Effici 0 4 dex — Oil Base Paint 
or icient peration - -- > A rust inhibiting oil base paint has been 
AT ERE s №’ 7 added to the line of maintenance product: 
s - CIN" offered by United Laboratories, Inc. 
: Cleveland, Ohio. It is known as Certified 
Rust Inhibitor No. 425. 

Its penetrating quality prevents rust 
Írom spreading and provides an excellent 
finish coat. By its penetrating action, mois- 
ture beneath the surface is expelled almost 
as rapidly as the coating is applied. It 
may be applied over new metal to prevent 
corrosion as well as metal already covered 
entirely or partially with rust. It is re- 
sistant to chemical fumes and salt air and 
will withstand temperatures of minus 100 


SPECIALISTS in the manufacture of: deg. F. to plus 500 deg. F. 

Ideal Sectional Expanders, universally used The product will serve both as a primer 
to expand flue tubes in locomotive flue and finish coat in one application. It may 
sheets. The accurately machined, inter- be applied directly over damp surfaces a: 


well as dry. 
The rust inhibitor is easily applied by 
either brush or spray. Its fine coverage of 


changeable sections form a true circle when 
fully expanded. 


Ideal Safety Power Cutters will cut flues 700 to 1,200 sq. ft. per gal. makes it eco 
Write for off in one revolution, with a clean-square nomical, as Gne coat is usually sufficient, 
IDEAL CATALOG No. 57 edge for safe ending. serving as both primer and finish coat. ЇЇ 


is only necessary to remove loose or 
scaling rust prior to application. It dries 
in 4 to 12 hours depending on temperature 


Zle Guster Wiedeke ums 
(5, 4 This paint is available in clear, black, 
DAYTON I, OHIO white, dark red, tile red, dark green, gray 


and aluminum. 
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(EEP CORNERS FROM SPREADING • WON'T ACCIDENTLY OPE 


Every car 


a car 


When present commitments to the railroads shall have been 
fulfilled, every tenth car moving over every railroad in the 


United States and Canada vill be a Unit-equipped car. 


Last year, for instance, three out of every four freight cars 


delivered to the railroads were Unit-equipped. 


What more can be said for UNIT TRUCK! 


UNIT TRUCK CORPORATION ° NEW YORK 
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HERE'S 


Ask your shop men—those concerned 
with the production of car wheel axles— 
this question: "Can you grind diameters 
and adjoining radii in one setting?" Un- 
less they have a CINCINNATI FILMATIC 14” 
or 16" Plain Grinder, chances are they'll 
say no. The reason will be that their 
machine does not measure up to present 
day standards for car wheel axle grind- 
ers. Here's what CINCINNATI FILMATIC 
offers for work of this type: Profile wheel 
truing equipment with interchangeable 
cams for choice of radius on the wheel. 
FILMATIC grinding wheel spindle bear- 
ings withstand any rate of stock removal 
without attention. Table traverse is 
mechanically actuated; electronically 
varied. Ways are automatically lubri- 
cated with filtered oil. Manual control 
elements are logically grouped for the 


CINCINNATI GRINDERS INCORPORATED . 


CINCINNATI 
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T 
BLUE CHIP INVESTMEN 
j FOR YOUR CAR SHOP! 


cover a range of 3X", 
and 1%” radii. 


Drawing of profile cam and 
corresponding radius pro- 
duced on wheel and work. 
Cams for this installation 
can be easily interthanged; 


ESI 


CINCINNATI FILMATIC 16" x 96" Plain Grinding Machine with profile wheel truing . 
equipment and loading cradles to facilitate grinding operations on railroad car 


wheel axles. Complete data in new catalog No. G-599. 


most convenient operation. (CINCINNATI 
FILMATIC 14" and 16" Plain Grinding 
Machines offer other advantages which 
make them the best buy for your car 
shops. Complete information may be 
obtained by writing for catalog No. G-599. 


CINCINNATI 9, OHIO 


CENTERTYPE GRINDING MACHINES ©- 
CENTERLESS LAPPING MACHINES e 
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Wheel Shop Tool Engineering 


A.C.F. studies fundamentals of wheel shop tooling 
and improves both production and quality of work 


Ar THE end of the war the American Car & Foundry 
Company made an exhaustive study of the type of ma- 
chinery and shop practice methods best suited to im- 
proving the quality, uniformity and productivity of their 
wheel and axle shops. The first phase of the study com- 
pared the relative economics of highly refined conven- 
tional machinery with radically new designs that stemmed 
from wartime high-output shell turning. The results 
showed that the more economical course to follow was 
to employ conventional machinery of the general type 
used in railroad shops, but with many refinements and 
improvements added by A.C.F. to provide better tooling, 
better feed and speed control, greater accuracy and less 
operator fatigue. 


The second, and equally important, phase of the study 
was directed toward improving the shop methods in- 
volved in machining, miking and assembling the wheels 
and axles. The two phases together comprise a succession 
of detail developments which produce highly uniform re- 
sults at a substantial reduction in cost over former meth- 
ods. The entire program is typified by the wheel and 
axle shop at Madison, Ill., which is described in detail 
in the remainder of this article. à 


Improved Shop Practices 


Wheels and axles are stored inside the shop so that 
the metal will be at a uniform temperature for turning. 
The uniformity of temperature improves both the ac- 


Over-all view of A.C.F.'s Madison wheel shop showing the indoor axle storage in the foreground, the axle production line 
in the right background, the wheel boring area in the left background, and the excellent illumination throughout the shop 
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curacy and the finish of the machined wheel or axle, 
and it eliminates such difficulties as the coolant freezing 
on the axle during cold weather. When the semi-finish 
machining has been completed a constant amount of 
stock, .010 in., is left on all axles to be removed in 
the finishing operation. This light uniform finishing cut 
increases accuracy and gives a suríace that submits to 
good burnishing. 

The axle lathes are the center-drive type with right 
and left hand carriages. All have large roller-bearing 
spindles with the tailstock quills about twice the di- 
ameter of those on the old friction-bearing machines. 
This type of lathe has ben installed rather than the heavy 
end-drive type used in shell production during the war 
Íor several reasons. While one of the latter would have 
met the requirements at Madison and would have an 
output equal to two center-drive semi-finish lathes which 
are installed on each side of the assembly line, the cost 
of the end-drive lathe is high and there would be no 
reserve in the event of a stoppage of the machine. As 
two of the center-drive lathes have a margin above the 
output requirements of the shop they are entirely ade- 
quate. The center-drive lathe further avoids springing 
the axle and does not produce irregularities in the sur- 
face of the axle ends which may pick up waste. 


Tool and Fixture Design 


The design of tools and fixtures has been scientifically 
determined. A number of different alloys have been 
tested and selection made accordingly. For the semi- 
finish cut on axles, so termed because axles are deliv- 
ered to the shop already rough turned, a special block 
has been designed which positions each of the several 
tools exactly so that all dimensions are repeated without 
measurement by the operator. Through the use of this 
block in conjunction with gauge-ground tools, the journal, 
dust collar and wheel seat length as well as the radii 
of the fillets are all held uniformly to the specified di- 
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The center drive axle lathe 
showing the heavy roller 
bearing tailstock quill and 
the ease with which the 
lathe can be loaded by the 
roller bearing jib crane 


mension and contour. Only one adjustment is made— 
the movement of the cross slide to the proper diameter. 

The semi-finish turn tool block clamps each of the 
four tools securely in position for the correct diameter 
of the portion of the axle turned by each, and it cor 
rectly spaces the fixed lateral dimensions. It offers four 
principal advantages: 

1. The size of the tool bit сап be reduced from 1% 
in. square to 1 in. square. This avoids a large inventory 
as the 1-їп. tools are stock items easily purchased in 
any part of the country. 

2. The overhang of the tool is rigidly supported. 

3. The tool change has been simplified and speeded 


2 a М A у ket А 
Rifle holes drilled іп the axle lathe semi-finish tool block 


direct the flow of coolant at the point of cutting and pro- 
vide the operator with an unobstructed view of the cutting 
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The dual set-up of wheel 
borers which are operated 
by one man assisted by a 
wheel roller 


up. Respacing tools to keep lateral dimensions is not 
necessary. 

4. The application of cutting compound is accurately 
accomplished through passages drilled in the tool block 
in such a manner that liquid is always directed on the 
point of cutting. This not only improves the finish of 
the axle and the life of the tool but it affords the oper- 
ator an unobstructed view of the cutting operation. 

The most desirable coolant flow was determined by 
high-speed motion pictures taken at 3,500 frames per 
second. The type of coolant to be used was carefully 
selected because it was felt that it had an important 
bearing on long tool life as well as finish. The emulsifi- 
able heavy duty compound selected has high anti-welding 
properties to reduce in so far as possible any tendency 
for the chip to weld to the tool and thereby reduce the 
quality of the finish. The rake and clearance angles of 


Tn 


the tools, and the height above the axle center at which 
the cut is taken, were arrived at by experimentation to 
get the best speed, finish and tool life. 

The holder for the finish-turn tools is functionally 
similar to the semi-finish tool block. The former differs 
from the latter in that small clamp-on tools are used 
with the finish-tool holder. The clamp-on tools were 
selected for this operation to avoid waste and to simplify 
grinding, which can be done on these tools by the use 
of a fixture set at the proper angle. The finishing tool 
holder is so shaped that rake is obtained by the mountin 
of the tool and does not have to be ground into the ко 


Selection and Care of Tools 


The l.in. square tools used on the semi-finish oper- 
ation are not used for the finishing operation because 
the width could not be reduced below 1% in. without 


{аш и 1208 
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Foot operation of the mounting press gives close control of the mounting opera- 
tion and allows the operator to concentrate his attention on the use of his gauges 
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sacrificing the desired finish. A second reason for the 
different types of tools used in the tool operation is that 
the semi-finish tool block is actually a tool holder. The 
tools, which have an original length of 7 in., can be 
used down to 215 in. in length. Thus the large one-piece 
tools can be used in the semi-finish operation with only 
a small percentage of waste. The clamp-on tools used 
for the finish operation have an original length of 3 in. 
and сап be used down to 11^ in. 

The tools for the semi-finish operation are of cast 
alloy while the clamp-on tools for the finishing operation 
are of high-speed steel. The tools for the semi-finish 
operation have a 10-deg. clearance angle, a 12 deg. 
side rake and are mounted 14 in. above the center of 
the axle. The high-speed-steel finishing tools are mounted 
34 in. above the axle center, have a back rake angle of 
5 deg. built into the tool holder, and a clearance angle 
of 30 deg. ground into the tool. The four semi-finish 
cast alloy tools—wheel seat, dust guard, journal and end 
collar—average about 25 axles per grind. The finish- 
ing tool life varies from 20 axles per grind on the journal 
to 80 on the wheel seat. 

The full cycle of wheel boring is automatically con- 
trolled for both chilled wheels and steel wheels, one 
man operating two boring mills with the assistance of 
a wheel roller to keep him supplied. Both mills are roller- 
bearing equipped and have a maximum table speed of 
125 r.p.m. to permit the usage of carbide tools. Chilled 
wheels are rough and finished, turned in one pass with 
two carbide tools. Steel wheels are rough turned at 
high speed with carbide tools; then the machine auto- 
matically reduces speed and feed for the finishing oper- 
ation with high-speed steel. This produces a surface 
that lends itself to press fitting. 

The grinding of all tools has been taken out of the 
hands of the machine operator and placed in a grind- 
ing room well equipped with modern grinding facilities, 
fixtures and gauges to produce proper clearance and 
tool profile. A trained tool grinder keeps all operators 
supplied with uniform tools. A special curve has been 
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Top view of the semi-finish tool block showing how the 
tools are clamped in correct lateral relationship with 
each other and how individual adjustments can be made 
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developed to provide the proper profile on axle fillet 
turning tools so that when mounted above the center 
of the axle a true radius will be turned where needed. 
The grinding equipment has been selected to ac- 
commodate the specific task required in a wheel shop. 
Full equipment for carbide tools and high-speed tools 
is installed. All master gauges for wheel mounting, 
wheel wear micrometers and snap gauges are kept in 
cabinets in this room. The room also houses hydraulic 
master gauges for the wheel press hydraulograph. 


Fitting the Wheels 


Direct reading micrometers for measuring the finished 
bore of wheels were built to A.C.F. specifications to elimi- 
nate the old method of depending on an individual's 
touch. A series of five colors on the dial in increments 
of two-thousandths of an inch permits grouping and 
mating with axles of a like color group. А companion 
outside micrometer for grouping wheel seats by diameter 
is likewise direct reading in color groups. The wheels 
to be fit by the color gauges are bored to a total max- 
imum tolerance of .005 in., or .0025 in. plus or minus. 

The five colors used on each micrometer are white, 
blue, red, yellow and black in that order. From the ex- 
treme edge of the white to the extreme edge of the black 
is .010 in. The wheels and axles are measured directly 
by color, the interference for the wheel press being in- 
cluded in the matching of the color groups. Thus when 
a black axle is read on the outside micrometers and a 
black wheel bore measured by the inside micrometers, the 
two are ready for pressing. 

The wheels are mounted to the axles with a 400-ton 
press built to A.C.F. specifications for high production. 
Operation of the press is by foot control valves to allow 
the operator to observe and control the approach oí 
the centering gauge to the scribed mark on the axle with 
maximum accuracy. Instant stoppage of motion and inch- 
ing is easily attained. The press is powered by a positive- 
displacement rotary pump which gives rapid approach, 
variable pressing speeds and rani retraction. 

The press has been reduced to basic simplicity with 
the embodiment of such essentials as are necessary to 
give full control of operation. Pressing speeds can be 
adjusted to give the optimum performance, and the oper- 
ator’s activities at the press have been concentrated on the 
use of his gauges. Manipulation of hand valves and pump 
check valves has been eliminated. This has had a marked 
effect in reducing overpressing and tread gauge error. 

Smooth pressing action has been obtained by a pump 
that delivers up to 3,000 Ib. per sq. in. at a uniform non- 
pulsating flow. The smooth flow eliminates hammering 
the wheel on as occurred with the old triplex reciprocat- 
ing plunger pumps. The smoothness of the action is re- 
flected in the even approach to peak tonnage of the 
hydraulograph curve on the wheel record tape. 

Hand operations of the press are confined to steps 
either preceding the pressing operation or following the 
pressing operation. Push buttons at the center of the 
press within easy reach of the operator control move- 
ments of the pusher blocks which alternately engage 
the ends of the axle and operates the shifting cylinder 
that centers the finished mounted wheel set for ejection. 
This air activated pusher places the mounted wheel set 
in line with the discharged track. 

For misfits, of which there are few because of close 
control, the press has a press-off yoke on one end. If 
the wheel at the end opposite to the press-off yoke re- 
quires removal, the wheel set is reversed on a turntable. 
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The gauge for grinding and setting carbide-tipped tools 


Features of the Shop 


Several factors of the shop design and equipment 
contribute to high production and good work. The light- 
ing is supplied by fluorescent tubes suspended from 
the ceiling. It is distributed to assure a minimum of 
25 foot-candles of shadowless light along the entire ma- 
chine line. Heating is supplied by overhead blower units, 
and shop temperatures are maintained at the ideal for 
wheel shop work. This has been found to have a marked 
influence on the quality and uniformity of the finished 
product. 

Specially designed self-supporting jib cranes with roller 
bearings facilitate loading and unloading lathes. The off- 
set grab hooks for loading the axles have been made of 
heat-treated alloy steel to lighten the weight. The oper- 
ator handles 1,100 lb. axles with ease. The reduction of 
operator fatigue tends to improve his ability to main- 
tain better quality. Pneumatically operated hoists load 
and unload the boring mills with a minimum of effort. 
By observing proper operating sequence the operator 
raises and lowers incoming and outgoing wheels while 
the mill is at work. As the full boring cycle is auto- 
matically controlled, loading and unloading is easily 
done while the wheels are being bored. 

All lathes are checked weekly for taper and rotundity. 
Necessary adjustments are made and records kept. Boring 
mills are likewise checked weekly and records kept. 
These are checked by a master wheel for rotundity and 
taper of the bore. Chuck jaw alignment is also checked. 
The hydraulograph is checked every 30 days. Produc- 
tion gauges are compared with master gauges and limit 
wear gauges. 


The Production Line 


One car wheel boring area and one axle machining 
line supply two assembly tracks. The production of the 
two areas is sufficient to supply mounted wheel sets for 
assembly tracks even when different types of cars are 
on each track requiring different wheel and axle sizes. 

Axles are unloaded directly from a box car to the 
stockpile within the shop by a l-ton high-speed crane. 
They are moved from one operation to the next by rolling 
on a pair of properly spaced rails about 2 ft. high 
which support the axles on the wheel seats. One semi- 
finishing axle lathe is located on each side of the loading 
rack at its lower end, and one finishing lathe on each 
side at the upper end. One old lathe is retained beyond 
the finishing lathe. It is located opposite the burnishing 
machine. The purpose of retaining an old machine is 
to avoid interruptions to the regular production line. 
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When a defect is found in an axle, the axle is transferred 
to the old lathe to see whether the defect will turn out. 
In the meantime regular production on the two pair of 
modern axle lathes continues. 

Lathes of the same function are located on opposite 
sides of the rack so that cross feeding is possible to 
avoid shutting down the entire line; one side can con- 
tinue operation. 

The first step in machining the axle after it has been 
unloaded into the shop is to prepare the center by re- 
moving the rust and dirt. The axle is loaded by a jib 
crane to one of the two semi-finishing lathes located on 
each side of the rack. After completion of the smi-finish 
cut the axle is moved, returned to the rack that runs 
along the axle portion of the production line. When the 
finish turn lathe operator is ready for the axle he loads 
it from a jib crane located at either of the two finish- 
ing lathes which are on each side of the rack. By this 
arrangement either the right or left side semi-finishing 
lathe can feed either the right or left side finishing lathe. 
The axle arrives at the finishing lathe turned to a snap 
gauge tolerance of .010 in. and with a small and uniform 
amount of metal to be removed in the finishing cut. 

Burnishing is done in an end-drive burnishing lathe 
since the work load is not great and therefore requires 
only a comparatively light end pressure. Centering and 
chucking is done with hydraulic pressure. Stellite bur- 
nishing rolls apply pressure from both sides simultane- 
ously and obtain lateral travel by a rack and pinion 
through a slip clutch. When the axles are finished and 
ready for inspection they are dimensionally checked and 
observed for finish and defects on an inspection rack. 

The wheel handling area is adjacent to the axle ma- 
chining line. Wheels are unloaded from box cars on a 
depressed track with the platform height at the floor 
level of the car to permit the wheel to be rolled directly 
off. This hand movement, however, is due to be replaced 
soon with lift truck handling of the wheel for the 40-ft. 
distance from the car to the boring mill storage. 

A wheel fitter coordinates the work of the boring mill 
with the axle lathe. Depending on whether the axle men 
or the wheel man is ahead, this fitter notes which side 


The clamped-on tools in place in the finishing-cut tool holder 
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of the tolerance the leading man is working on and has 
the other man do his work on the same side of the 
tolerance. In other words, if the axle lathe is ahead of 
the boring mill and the axles are running about .002 in. 
large, the fitter will also have the wheels bored .002 in. 
arge. 

The wheels and axles are moved to the mounting press 
for pressing by rolling the fitted assembly. 

Care is taken in compounding the boiled linseed oil 
and white lead which are applied to the contact surfaces 
of the wheel and axle because the consistency and quality 
of this compound has been found to have a definite ef- 
fect on the mounting tonnage. This, coupled with main- 
taining the proper wheel seat finish on the axle and 
observing correct interference dimensions, has resulted 
in consistently obtaining proper mounting tonnage. 

The mounting press is equipped with small slides on 
the floor which have profile sockets for holding the wheels 
to facilitate easy movement of the wheel over the axle. 
Damage during the pressing operation is prevented by 
using metal reinforced journal guards over the axle. 
During the pressing operation the tread gauge is the 
heaviest tool the operator has to lift. This reduction of 
operator effort plus the good machine control, freedom 
from obstructions and good lighting enables the oper- 
ator to do good tread gauging easily. 

The wheel pairs are ejected from the press and rolled 
to the turning jack position where the axle ends are pol- 
ished free of any center burrs that might cause a pickup 
of waste. Here also all excess wheel seat compound is 
wiped off. The turning jack which automatically ele- 
vates the wheel sets so that they can be turned has a 
means of switching either directly to the truck shop or 
through the wheel tread grinder where this operation is 
specified. Another jack beyond this door has an offset 
head which permits alternate placement on the dual 
storage track. All chilled cast wheels are ground, and 
steel wheels are ground when requested. Grinding is 
done on a high-speed wheel tread grinder of A.C.F.’s 
latest design. 


Leveling Wheel 
Sets for Dismounting 


A simple, easily made arrangement for leveling wheel 
sets during demounting operations that is readily adjust- 


aca Oe Э 
Easily adjustable support for wheel sets to align the 
axle with the press ram while demounting the wheels 
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able to compensate for different size wheels has been 
built at the New York Central Beech Grove, Ind., car 
shop. The leveling device is made of steel plates joined 
by hinges at one end; it folds over like a writing tablet 
to form the desired height of support for the pair of 
wheels being demounted. 

The plates are 15 in. wide by about 30 in. long and 
have a 20-degree taper on the free end to facilitate roll. 
ing the wheel sets in place. The bottom plate is 11% in. 
thick, the intermediate plate 34 in. thick, and the top 
plate 95 in. thick. The plates are joined together by, and 
pivot about, a l-in. shaft. A stop of 1-їп. plate is incor- 
porated on the back of the leveling device to limit the 
degree of fold-back travel of the plate or plates in excess 
of those needed to center the axle with the press ram. 

The leveling device is mounted permanently in place 
to the head of the demounting press through an angle 
section. It moves back and forth with the cross head on 
four rollers which travel on the tie beams. 


Removing Scrap 
Iron from Punch Press 


Scrap is removed continuously as cut from a shear at 
Despatch Shops, Inc., East Rochester, New York, by 
means of a continuous conveyor belt. Time is saved and 
the risk of accidents reduced because the machine con- 
veyor removes the pieces of metal left over from the 
shearing operation direct to a point remote from the 
punches. 

The conveyor is made from strap iron 114 in. by 14 
in. by 9 ft. (the width of the shear). It is driven by and 
held together by an endless chain, which also serves to 
join the lengths of strap iron. The strap iron slats are 
joined to the endless chain through angle clips and are 
held by machine screws. 

The conveyor runs continuously and is driven by a 
3-hp. motor through reduction gearing. Small pieces of 
scrap drop directly into buckets, while larger pieces are 
allowed to drop to the floor and are removed later 
by hand. 


Continuous conveyor for removing 
scrap pieces from a punch press 


New Trains for "Sunset Limited’ 


All new Budd-built cars are installed by the Southern Pacific—Car 
bodies of girder construction— Train power generated at 110 volts 


Tu Southern Pacific has completely re-equipped its 
“Sunset Limiteds,” operating between Los Angeles, Calif., 
and New Orleans, La., with new trains of 15 cars each. 
When these trains went into service on August 20, new 
42-hr. schedules were inaugurated for the 2,070-mile 
run in each direction, a reduction of five hours from the 
previous eastbound scheduled and three and one-half 
hours from the previous westbound schedule. All of the 
cars are of stainless-steel construction, designed and built 
by the Budd Company, Philadelphia, Pa., and styled by 
John Harbeson. 

Each train, from front to rear, consists of one-baggage- 
postal car; one baggage-dormitory car; one 48-passenger 
divided chair car with conductor's space and a news- 
stand; three 44-passenger chair cars; one “Pride of 
Texas" coffee-shop-lounge car with seats for 46; one 
“Audubon” diner with tables for 48; one “French 
Quarter" lounge car which seats 39, and six sleepers, each 
with 10 roomettes and six double bedrooms. 


The Car Structures 


The cars are built of stainless-steel structural members 
and sheathing, with the exception of the end underframe 
structures which are of low-alloy high-tensile steel. The 
stainless steel is assembled by the Budd Shotweld process 
of controlled-energy welding; the end underframe struc- 
tures, by arc welding. Unlike most of the cars built pre- 
viously by Budd, the bodies of which were of truss con- 
struction, these cars are of modified girder construction. 
The sides are made up of stainless-steel posts and load- 
carrying outside sheathing. 

The center sill comprises two special side channels and 
a bottom closing member and has a section area of 12.2 
sq. in. Transverse floor members of Z-section, extending 
from side sill to side sill, are closely spaced between the 
bolsters. The bottom flanges are extended so that each 
overlaps the adjacent section to which it is welded to 
form a closed subfloor. This subfloor is welded to the 
top of the center sill. Located at the ends of the mid- 
dle third of the car are two single-web crossbearers which 
tie the side sills and the center sill together and, with 
heavier section floor pans adjoining them, serve as floor 
stiffeners. 

The side sill is a special flanged channel which en- 
closes the ends of the floor pans. Ап angle flange extend- 
ing down from the end of the lower leg of the channel 
and forming a part of the side sill supports the inside 
flange of the short vertical skirt pans. 

The end underframe unit includes the draft sills, bol- 
ster and the steel casting which combines the end sill 
and the coupler carrier support. The arc-welded structure 
at the intersection of the bolster and draft sills provides 
a center filler which gives continuity to the webs and 
flanges of both members. The ends of the body bolster 
are welded to the side sills. Extensions of the unit in- 
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board of the bolsters are plug-welded and riveted to the 
main center sill. 

The subfloor, which is of heavier gauge material be- 
tween the bolsters and the ends of the car, is welded to 
the draft sills and forms a transverse girder which, 
together with the bolster, distributes some part of collision 
loads to the side members. 

Except in the baggage-postal cars, bolsters are box 
section. Those in the baggage- postal cars are double I- 
beams. 

A stainless-steel Z-member, the vertical flange of which 
is welded to the inside faces of the side posts, connects 
the side frame to the side sill. This is supplemented by 
a stainless-steel plate welded to the outside of the posts 
for a height of about 8 in. and to the outside face of 
the side sill. 

The load-carrying side sheets below the windows are 
stainless steel, formed with wide spaced longitudinal cor- 
rugations which support light-gauge narrow fluted panels 
inserted in the spaces between the nodes of the corruga- 
tions so that no change has been made in the finished 
appearance of the car. The pier panels are sheathed with 
flat sheets of stainless steel of relatively heavy gauge. 
These are reinforced with vertical stiffeners. The con- 


PRINCIPAL DIMENSIONS AND WEIGHTS 
OF THE "SUNSET LIMITED" CARS 


Dimensions, ft.-in.: 
Keneth coupled ER E he E A AT 
idth ovr aide sills, including molding) . 
Height, top of rail over roof.......... rs EACH enia 
Height, top of rail to top of plywood floor 
Weights, у to run, lb.: 
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А battery rolled out from under the car for inspection 
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The “Pride of Texas” coffee-shop-lounge 
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The “Pride of Texas” coffee-shop-lounge 
features leather decorated with authentic 
brands, steer heads, and Mexican spurs 


tinuous belt rail is shaped to form the top retainer of the 
upper fluted panel below the windows. A side-sill skid- 
rail trim moulding is riveted on. 

Behind the top rail and belt rail are continuous heavy 
gauge plates which are welded to the inside of the side 
posts. Light spacer channels are applied between posts 
in these areas. 

The ends of the cars are stainless-steel sheets in sec- 
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tions, each with a vertical flange at one edge which serves 
as a stiffener. These sections are welded together. 
The collision posts are built-up sections of heavy-gauge 


'stainless steel. These are plug welded to stubs which 


extend up from and are welded to the cast-steel end sill 
at the bottom. The tops of the posts are fastened securely 
into the roof structure. There are reinforced lifting holes 
in the tops of the posts on all cars. 

The roof is built up of Z-section carlines and longi- 
tudinally corrugated roof sheets, welded together and 
reinforced in the area over all door openings with flat 
plates which are welded to the carlines and corrugations. 
Two exterior purlines of flanged channel section extend 
the length of the car. These are reinforced for 6 ft. at 
each end of the car by plates welded to the flanges of 
the channels. А continuous channel encloses the ends 
of the carlines on each side at side frame attachment. 

The connection between the roof and side of the car 
is made by two flat plates of stainless steel which reach 
from end to end of the car. That on the outside is the 
letterboard which extends well up over the outside of 
the carlines and under the lower section of corrugated 
roof sheet and down the side posts to the top rail just 
over the windows. The inside sheet is welded to the roof 
side plate and carlines and to the inside of the side posts. 

The sides of the cars are finished with shallow vertical 
skirts below the side sills. At the ends the skirts are 
downward to join the deeper inward-curving skirt under 
the step well of the vestibule. Hinged openings are pro- 
vided where needed for access to under-body equipment. 

The rear end of the rear sleeping car—the last car in 
the train—is built with rounded corners and no dia- 
phragm connection. The side sheathing is continued 
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around the corner of the end to give a finished appear- 
ance. À Mars back-up and emergency light is built in 
the rear end of the roof. Rear-end fixed marker lights 
are built into the letterboard area. 

The interior finish of walls and ceiling is aluminum 
sheets, attached with blind rivets or self-tapping screws. 

In general, partitions are of plywood, faced on both 
sides with either aluminum or stainless steel. On sleepers 
bonderized zinc-coated carbon steel is used. 

In kitchen and pantry areas the partitions are metal 
supported on square steel tubing. The sheathing on pas- 
sageway side is aluminum; on the kitchen and pantry side, 
stainless steel, except behind the kitchen equipment. 

The floors in the passenger space are water-resisting 
plywood, attached directly to the transverse supports of 
the sub-floor structure by blind rivets, but separated 
from them by sound-insulating tape. 

In all chair cars, the dormitory, the coffee-shop-lounge 
cars, the kitchen passageway and steward's area of the 
diners, and the lounge car, except the passenger area, 
the floors are covered with rubber applied over the 
plywood. Carpet is laid over rubber padding which is 
applied on the plywood in the main dining room of the 
diner, the main passenger area of the lounge car, and in 
the passageways, bedrooms, and roomettes of the sleep- 
ing cars. In the kitchen, pantry and bar areas the floors 
are stainless steel, with wood racks above. In the bag- 
gage and railway post office area, except the fish racks, 
the floor is !346-in. tongue-and-groove Douglas fir, 
surfaced with Worthwood end-grain block flooring with 
asphalt paper between. The under course is laid longi- 
tudinally and attached directly to the flanges of the sub- 
floor pans with self-tapping screws. The fish-rack area 
is covered with a water-tight stainless-steel pan and re- 
movable wood racks in place of the wood-block surface. 

The car bodies are insulated with Ultralite, 3-in. thick 
in the roof, sides, ends and floor. А coat of Insulmat is 
applied to the inside of the floor pans before the insula- 
tion is laid. Acobyte Bond sound-deadening material is 
sprayed on inside surfaces of side walls, ends and roofs. 

Window sash in the passenger-carrying cars are Adams 
& Westlake double-glazed breather type, except in the 
kitchen and pantry areas and in the baggage-postal car. 
The outside pane is heat-absorbing polished plate glass 
and the inside, laminated safety glass. Both are 1⁄4 in. 
thick. Double-glazed breather sash are also applied in 
the postal section of the baggage-postal. Body end doors 
of all passenger-carrying cars are single-section plywood, 
sheathed on the exterior with stainless steel,-and on the 
interior with Galvannealed steel. All have National Pneu- 
matic automatic door operators, except at rear of rear 
sleeper and in baggage-dormitory and baggage-postal cars. 


Mechanical and Electrical Equipment 


The electrical system on the baggage-postal cars is 32- 
volt d.c. Power is furnished by a Safety 5-kw. generator 
with flat-belt drive. On all the other cars power is gen- 
erated by а General Electric 25-35-kw. axle-driven motor 
generator. The motor for standby operation is 25-hp., 
three-phase, 60-cycle, 220-volt, a.c. The drive is the Spicer 
Model 6-1 with automatic clutch. Power is used at 110 
volts d.c. and at 110 and 220 volts a.c. Ап amplidyne 
booster inverter provides 5 kw. of 60-cycle, three-phase 
a.c. power at 220 volts for fluorescent lighting and fans. A 
bank of three 1-К.у.а. transformers convert 220-volt a.c. 
to 110 volt for lighting and appliances on all cars ex- 
cept the dormitory. Batteries are Edison type A-16-H. All 
except those for the baggage-postal cars are 90 cells, 115 
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volts, 600 amp.-hr. at the 5-hr. rate. The baggage-postal 
car battery comprises 25 cells, 32 volts, with the same 
ampere-hour capacity. All batteries are mounted in stain- 
less-steel battery boxes with removable roll-out cradles 
which permit access to the tops of the trays without com- 
pletely removing the batteries from the car. 

Lighting in the baggage-postal and baggage-dormitory 
cars is incandescent. In the coaches the center ceiling 
lights, the lounge ceiling lights, the parcel-rack lights and 
the passageway ceiling lights are fluorescent. Fluorescent 
lights are also used in the cove lighting of the dining 
room, the main lounge of the lounge car, and the tavern 
and dining cove and the bar cove of the coffee-shop-lounge 
car. Toilets, lockers, kitchens and night lights are incan- 
descent. In the coaches, bedrooms and roomettes emer- 
gency incandescent lamps are installed with the over- 
head fluorescent lamps. Six-watt blue night lamps are in- 
cluded in the parcel-rack fixtures. All incandescent lamps, 
except in the baggage-postal car, are on 110-volt d.c. cir- 
cuits. The instant-start fluorescent lamps in the ceilings of 
the bedrooms and roomettes of the sleeping cars use 220 
volts. Other fluorescent lamps use 110-volt a.c. current. 

Air-conditioning blower and pump motors are supplied 
with 220-volt. a.c. current. Room fans and air-condition- 
ing compressor motor operate at 110 volts d.c. 

Circuit-breaker protection is provided for power cir- 
cuits, except for Frigidaire motors which are fused. Sol- 
derless terminals are used on all wire and cable. Each 
car has a two-wire battery trainline cable. 

All cars except the baggage-postal cars have the 
Frigidaire electro-mechanical air-conditioning system. 
The system includes a full flooded condenser with a 
capacity of 10 tons and an evaporator divided in two 
equal sections to permit step modulation. The evaporated 
blower is rated at 2,400 cu. ft. per min. 

In the coaches air is distributed to the main passenger 
compartment through a duct over the center of the ceil- 
ing, controlled by the railroad's own adjustable-plate dis- 
tributor. Anemostats are employed in the passageways, 
rooms of the sleeping cars, and in the small rooms of 
the lounge car. Multi-Vent air distributors are installed in 
the dining and lounge areas of the coffee-shop-lounge 
car, lounge car and the diner. The fresh-air supply 
amounts to 800 cu. ft. per min. and the recirculated air 
to 1,600 cu. ft. per min. Both the fresh and recirculated 
air passes through two Farr filters before entering the 
plenum chamber of the blower unit, except on sleeping 
cars where separate fresh-air and recirculated filters are 
used. The latter are the Detroit Dry Throw-Away type. 

The cars are heated by the Vapor zone-control system 
with an overhead heat from coils built into the air-con- 
ditioning evaporator. Floor radiators are copper tubes 
with aluminum fins. Controls in roomettes and bedrooms 
in the sleeping cars are a selective automatic thermostat 
which can be set for temperatures between 67 and 80 deg., 
a separate remote control for a complete shut-off of the 
floor heat and damper control of the conditioned air de- 
livered to each room. Central control in each car is the 
Vapor automatic panel for heat and air conditioning. 

All cars except the baggage-postal cars have pressure 
water systems with two 250-gal. stainless-steel tanks 
housed under the car and interconnected. In addition, 
the coffee-shop-lounge car and the diner each have two 75- 
gal. water tanks over the passageway ceiling piped as a 
part of the pressure water system. Each sleeping car has 
a circulating ice-water system. А complete loop of 
insulated pipe has branches leading to faucets in the bed- 
rooms and roomettes. The cooler is electro-mechanical. 
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A typical chair-car interior—Murals are in full color 


Bolster T" Cross-bearer 4. Сгоѕ5-реагег nà oe 
34 ым c gus 


Baggage-dormitory car 
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PARTIAL LIST OF MATERIALS AND EQUIPMENT ON THE BUDD-BUILT "SUNSET LIMITED" 


side 
Va i noia Жн Rivet Co Los Angeles, Cal. 
Truck frames and bolsters. .... General Steel astings Ço., or Granite City, T 
Wheels and axles............. Standard Ed Works Div. of Baldwin Loco- 
motive Works, Burnham, Pa. 


Pure boaringe ара boxes: . .SKF Industries, Philadelphia, Pa. 
seeececccceess.- American motive Co., Railway Steel 
wee: Div., New York 
Мак truck center ріп...... Miner, Inc., Chicago 
nianu Mcr d Corp., Houde Engineering 
Div., Buffalo, N. Y. 
Hot journal alarm system . . .Fenwai, Inc., Ashland, Mass. 
t pond pes Divan ws aT ena abe Т Waugh Equipment Co., New York 
Draf e; coupler; un- 
i mechanism (one 
GO) visio. cone e crois аә National мане & Steel Castings Co., 


Cleveland, 


Sound deadening material. .... Piu prre A OE EN 
Thermoid Co., Trenton, N. J. 


Wheel-slide control: 
Бан a os А Со Раа Brake Co., Wilmerding, Р 
-wheel trucks... ....... . Wes! 
Air brak es, hose and couplers, ° . 
water - raising equipment, 
TIME ег valves.... Westinghouse Air Brake Co., Wilmerding, Ра. 
es: 
Four-wheel trucks . Budd Co., Philadelphia, Pa. 
Six-wheel trucks “American 'Steel bg er Chi 


" ‚ Detroit, Mich. 
Side bearings(six-wheel trucks) “Amorina Stoel F Foundries, Chi 
Brake shoee (six-wheel trucks) .. American Brake Shoe Co., New York 
Hand brak National Brake Co., New York 
Safety Car Heating & Lighting Co., New York 


wire 
. General Electric Co., Schenectady, N. Y. 
ve. Spicer Mfg. Div., Dana Corp., Toledo, Ohio 
tery charging, and 
standby receptacles; train- 


Бор parar electric marker Pyle-Nat со. 
eee КК Li ional 
я Bitton Surage. Better Div, Thomas A. 


Edison, Teen West Orange, ЇЧ 


Jumpers, ph plugs and receptacles. Мика Equipment Co., St. Louis, Mo. 
Fuse їезїегв................. белу Heating Corp., "Chicago 
ety Car Heating & Lighting Co., New York 
& Co., Norwalk, Conn 
Бана Victor Div., Trenton, N. J. 
Luminator, Inc., Chi 
Safety Car Heating & & Lighting Co., New York 
Air conditioning.............. Frigidaire Div., General Motors Corp., Dayton 
hio 


Steam trainline insulation ....Johns-Manville, New York 


connectors and couplers..... Vapor Heating Corp., oe 
Air бев. sess с. Farr Co., Loe Angeles, Calif. 
Exhaust fan; fans (steward's 
тоош)............ mor Westinghouse Electric Corp., Sturtevant Div., 
Hyde Park, Boston, Mass. 

Air distributors. ............. Anemostat Corp. of America, New York 
Budd Company. Philadelphia, Pa. 
sate Mational Co., 


САТЕ — EN "-Bapber-Colman Со. Rockford, Tl. Nay 
Vestibule. Ано vestibule d jg аһа ке 
ocu VAIN US к-к Bee none Adams & Westlake Co., Elkhart, Ind. 
Outer vestibule diaphragm; 
vestibule flooring........... United States Rubber Co., New York 


-step .O. M. Edwards Co., Syracuse, N. Y. 
Window sash; vindow-ehade 
+ mechanism. ............... Adams & Westlake Co., Elkhart, Ind. 


Sesterce se iid par A ttes Plate Glass Co., БЕ Чарт h, Pa 
Mer wens Ford. Glass ‘T 
issiasippi G! ү, York 
Күү; Corp: New York 
Соя Fabrics. Inc., New York 
Pantasote Co., New York 


Venetian blinds.............. Ajax Consolidated Co., Chicago, 
Car-body insulation. ......... Gustio-Bäcon Manufacturing Kansas City, 
о. 
Sound deadening in floor, roof, 
sides and ends............. J. W. Mortell Co., Kankakee, Ш. 
aterproot adbesive.......... Acorn Refining Co., Cleveland, Ohio 


Sd ЫЛЫА УЙ lang КЕКЕ Mohawk Carpet Mills, Amsterdam, N. Y. 


Under Еа рай. ovs United States Rubber Co., New York 
арын flooring Mer Xl Goodyear Tire & Rubber Co., Akron, Ohio 
ка е an 
агеев................ poe. Worth Lumber Co., Seattle, Wash. 
Foam rubber for seats... ..... Goodyear Tire & Rubber ( Cos Akron, Ohio 


Rubber Co., 


Dunlop 
Coach seats; bulkhead foot rest. Heywood- Wakefield дч de. Mass. 


Seat coverings: 
Fabri . .Collins & Aikman Сог, New York 
` ‘Goodall Fabrics, Inc., New York 
. . Ashtabula Hide & Leather Co., Ashtabula, Ohio 
р Goodall Fabrics, New York 


General Fireproofing Co., Youngstown, Ohio 


Cadillac Glass Co., Detroit, Mich. 
Kaufman & Fab 


Goodyear Tire & lubber ., Akron, Ohio 
Tri- 
Angelo Colonna, Philadelphia, Pa. 
Stearns Co., icago 
Propane cabinets............. Waukesha Motor Co., Waukesha, Wis. 
Insulation back of range. ..... Сови anville, New York 


Bars, buffets, refrigerators no 
in kitchen and рапігіев..... "Walrus Manufacturing Co., Decatur, Ill. 
Refrigerating equipment — 
wate n en pentries bars... . СагЬоѓ 
PEDES ets 


Cup dispensers............... ‘Dixie aie Co, asin 
nited States Envelope Co., Paper Cup Div.. 
Worcester, Mass. 
Lavatories; dental bowls; hop- ^ 
shower head 


Crane Co., Chicago 
Kohler Co., Kohler, Wis. 
Duner Co., ' Chicago 


Adams & Westlake Co., Elkhart, Ind. 
Scott Paper Co., Ches ter, Pa. 
‘National Pneumatic Co., Rahway, ЇЧ. J. 
s, cylinder type; interior 

door сЇовегв................ Yale & Towne Mfg. Co., Stamford, Conn. 
Locks, end door.............. Dayton Manufacturing Co., Dayton, Ohio 
Door open holder, body and 

door H. S. Getty & Co., Philadelphia, Pa. 


Dolphin Paint & Varnish Co., To =a Ohio 

Sherwin-Williams Co., Cleveland, 

Sherwin-Williams Co., Cleveland, Ohio 

.. . C-O-Two Fire Equipment Co., Newark, k, N.J. 
Pyrene. Manufacturing Co., Newark, N. J. 

Back-up and emergency light... Signal Light Co., Chicago 


In the chair and chair-news cars Westinghouse electric 
coolers with paper-cup dispensers are installed, one in 
each chair car and two in each chair-news car. One 
Giesel ice cooler is placed in each baggage section of 
the baggage-postal and the baggage-dormitory cars and 
in the diner and coffee-shop-lounge cars. The postal area 
has a Lundy combined electrochemical water cooler, 
food refrigerator and steam cooker unit. 


The “French Quarter” Lounge and “Pride of Texas” 
coffee-shop-lounge cars are each equipped with an R.C.A. 
radio and public address system, including antenna, ra- 
dio receiving sets and public-address microphones and 
E The radio receivers are adapted both for AM 

FM tuning. There are four speakers in the lounge 
car and three in the coffee-shop-lounge car. There are 
five speakers in each chair car and three in each diner. 
The sleeping cars are not equipped with speakers. 

All cars except the baggage-postal cars have General 
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Steel Castings four-wheel trucks with 8-ft. 6-in. wheel 
base. Wheels are multiple-wear wrought-steel, 36 in. in 
diameter. Axles are 6 in. by 11 in. and are fitted with 
SKF roller bearings and boxes. The springs are helical 
coil throughout and Houdaille shock absorbers are ap- 
plied on the bolster and outboard end transom. Side bear- 
ings are the Budd friction type, and Budd disc brakes with 
Rolokron anti-wheel-slide device are installed throughout. 
Fabreeka sound insulating pads are applied at the bottom 
of equalizer coil-spring seats and between swing hangers 
and spring plank. А 114-in. Thermoid insulating pad is 
inserted between the body and truck center plates. 


The baggage-postal cars have six-wheel trucks with 
11-ft. 6-in. wheel base. These differ from the four-wheel 
trucks in a number of respects. Leaf springs are used 
under the bolsters, side bearings are Drews Evertite, and 
the ‘truck brakes are the unit cylinder clasp type with 
Westinghouse AP decelostat and speed-governor control. 
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The dining cars are decorated with Audu- 
bon bird groups, hand painted in colors 


бшер 


Dinihg Section 
(48 Passengers) 


The dining car 


PREEN n IUIS cs. E RENS УТО NONE Cross ch EN mod RSEN cie sh: ae ii D a 
Г PS lo e 318-7 77-808 — 4-3 TR- ч ра TEC o leu m 
eae | bcd \ [Romette Es 


562 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


| Nos 


"3 Y 


| EA | eg [ogmette a | 
“ы ^. EAE 


Rodmette \ [Fitchette IE корее! ij [клен 7 
| №4 ~ | Noe No.8 №0 7| A 
JLI— / dai 


+---65ў-——Ч ME 
----------------------—---—-—-—--— +------109-----——= 
———————— — 23969. 
ОСТОВЕК, 1950 


All of the trucks have derailment safety guides fitted 
in the pedestal openings under all journal boxes. All 
journal boxes have hot-box odor bombs and thermal 
elements of the Fenwal hot-box alarm system. 

The air brakes are Westinghouse HSC system with 
electroprenumatic straight air control arranged for 100 
Ib. per sq. in. cylinder pressure. National lever-type hand 
brakes are placed at each end of each car and arranged 
to act on all wheels on one side of each truck. Couplers 
are National Malleable tight lock with uncoupling mech- 
anism operating from one side only. Draft gears are 


Waughmat WM-6DP. 


The Feature Cars 


The feature cars of the train are the two lounge cars 
and the dining car. In the "French Quarter" lounge, 
styled to reflect the gaiety of old New Orleans, water- 
melon red is the predominant note. The “Pride of Texas" 
coffee-shop lounge employs combinations of tan, brown 
and sunflower yellow, with extensive decorations of 
leather, marked with authentic brands of many ranches, 
and repousses of long-horn steer heads and Mexican 
spurs. Soft tones of jade and turquois are the predomi- 
nant colors in the diner, contrasting with which is a 
bone-white frieze and end panels, on which are hand 
painted bird groups in the Audubon manner. 

An attendant in the “French Quarter" lounge is avail- 
able for valet service. There is also a shower for the 
use of sleeping-car passengers. 

Refrigerators in the kitchens and pantries of the diner 
and the coffee-shop lounge car and at the bars of both 


lounge cars are cooled by dry ice. The system employed : 


was developed by engineers of the railroad and the 
Carbofrezer Company, San Francisco, Calif. 


The Chair Cars and Sleepers 

The Sleepy Hollow seats in the chair cars are spaced 
52 in. between centers. Each chair has an adjustable 
back and a leg rest which can be placed out of sight 
underneath. Each chair has a foot rest and individual 
ash tray. A light in the baggage rack is located over 
each double seat. 

Four-color photographic murals are mounted on the 
bulkheads at the ends of the passenger compartments. 
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Three color schemes are employed in the decorations 
of these cars. One is brown and tan, with turquois up- 
holstery; the second is rose and light pink, with up- 
holstery in two tones of blue; the third is rose in two 
tones, with two tones of beige upholstery. 

One chair car on each of the five trains is divided into 
three sections. Two of these seat 32 and 16 passengers, 
respectively, and the third contains a newsstand and office 
for the conductor. The newsstand can be closed at night 
by a stainless-steel gate. 

Each of the six sleepers in each train has six double 
bedrooms and 10 roomettes. The bedrooms are alter- 
nately of longitudinal and transverse type, arranged to 
be thrown together in pairs to make a drawing room 
which accommodates four persons. Both types have en- 
closed toilets and wardrobe lockers. 

Three color combinations are employed in these cars: 
tan and light taupe beige, parchment and bright navy; 
sand white and a delicate green. The two colors in each 
scheme are reversed in alternate roomettes. With the 
first two schemes, upholstery alternates between wood 
tone and ashes of roses; in the third, between wood 
tone and cedar. 


The Head-End Cars 


The baggage-dormitory car can accommodate 27 mem- 
bers of the train's crew in five rooms that have bunks 
similar to those found on navy ships. Each room has 
an individual wash basin. Wardrobes are available for 
crewmen and there is a shower. An individual room for 
the steward has upper and lower berths. 

The baggage-postal car has a 30-ft. railway post office 
and a 52-ft. baggage room. Along the sides of the bag- 
gage room at one end are eight shelves 30 in. wide by 
8 ft. long, arranged two deep. These are hinged to the 
wall and suspended by chains at the ends so that they 
may be turned up against the side of the car. 

The exterior of each train is of unpainted stainless 
steel, with a letterboard band of Daylight red running 
the entire length of the train. Centered beneath the win- 
dows of every car is a colorful name plate bearing the 
name of the train in orange and the number of the car 
in Daylight red. 
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Application of one of the box car side doors 


А CAR-BUILDING program now in full swing on the Union 
Pacific will add 4,500 cars to the railroad's fleet of freight 
forwarders. To this total can be added 2,000 gondola 
cars which the railroad will purchase from the General 
American Transportation Corporation and 1,000 fifty-ton 
box cars from the American Car and Foundry Company. 

Out of the 7,500-car total, 2,500 box cars will be 
completed in October and the remainder will be ready 
for service early next year. The new car-building pro- 
gram with equipment purchases will cost approximately 


—— 


— — “j 1 
t " j 


Union Pacific Gets 


railroa 
tially b 
which t 
Preside; 
When 
construc 


in the ill 


Initial step in assembling one of the new U.P 
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How a car side is applied 
to the underframe 


At the head of the assembly line, underframes are 
placed in the jig in the foreground of one of the views 
where draft gear, brake «йш, air reservoir and valves 
are attached. As shown, this assembly is then hoisted 
onto trucks previously put together in the shop from 
necessary components, such as sideframes, bolsters, 
wheels, axles and springs. The unit is then rolled for- 
ward to the next working position. 

Ends and sides of the 50-ton box cars, previously 
assembled, are hoisted into position to be held by 
temporary fit-up bolts as work progresses. А coating of 
car cement is applied at points where sides and ends con- 
tact the underframe to make the cars weatherproof and 
prevent corrosion. 

As the cars move forward to the next working station, 
doors are swung into position and couplers added with 
the help of a gantry crane. From here on the cars are 
coupled together for movement through the remaining 
stages of construction. 

Roof sheets are put on inside the shops and seam caps 
placed over the joints. Rivets through the seam caps 


The smooth floor and inside lining appeal to shippers 
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are cold squeezed in place using two hydraulic riveters 
newly installed to speed this stage of the work. Hot rivets 
are used to hold the roof sheets to the cars. From here 
on the hand brake assembly joins the rapidly-finishing 
cars and metal running boards are put in position on top. 

Having passed through the shops, the cars are sprayed 
on the inside of the roof with insulating material. This 
asphaltic compound contains ground cork and serves to 
prevent moisture condensation, maintain even tempera- 
tures and deaden sound inside the cars. New steel addi- 
tions on the exterior are given a coat of primer and the 
cars double back to the shops for their interior wood 
work. 

Plank flooring is laid and bolted down and the wood 
siding is nailed in place as shown in one of the interior. 
views. After the final inspection the cars go into the paint 
shop for two coats of red freight car enamel. The outside 
ends and the underframes get a coating of black car 
cement and the cars are then rolled outside for stenciling. 
At one of the assembly lines 20 cars a day are being 
built and placed in service. 


Assembly and application of the riveted steel roof 
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А 6,400-һр. road freight locomotive made up of two А and two B model RF-16 units 


Baldwin- Westinghouse Standard 
Diesel-Electric Locomotives 


Tue Baldwin Locomotive Works has developed a line 
of Baldwin-Westinghouse locomotives the units of which 
have increased flexibility and improved hauling capacity. 
These improvements, together with the changes which 
provide greater availability through improved access for 
maintenance, constitute the first major revision of all 
models of this builder since the end of the war. 


This major revision includes increased horsepower for 
traction and increased tractive force ratings at continu- 
ous rating speeds. It also covers the modifications of 
the individual locomotives to include new engineering 
developments directed principally toward increased de- 
pendability, simplicity and ease of maintenance. The 
primary feature of this major revision is the high degree 


The 2,400-hp. road transfer locomotive with two 1,200-hp. power plants, six-wheel trucks, and six traction motors 
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THE BALDWIN-WESTINGHOUSE STANDARD LINE OF DIESEL-ELECTRIC LOCOMOTIVES 


= ТүғЕ Roan Freicat ALL Service TRANSFER 5$зптсикав 
lorsepower 1600 h.p. (A or 1600 h.p. 2400 h.p. 1200 h.p. 800 b.p. 
Model B unit) : Е z 
RF-16 AS-16 AS-416 AS-616 RT-624 RS-12 8-12 8-8 
PERFORMANCE: 
Tractive force (30 per- 
cent adh. 73,800 Ib. 70,800 Ib. $2,200 Ib. 97,500 Ib. 106,200 Ib. 67,200 Ib. 72,000 Ib. 59,550 Ib. 
Tractive force (25 
percent adh.) —. 61,500 Ib. 59,000 Ib. 43.500 Ib. 81,250 Ib. 88,500 Ib. 56,000 Ih. 60,000 Ib. 49,625 Ib. 
Continuous tractive 52,500 lb. 52,500 Ib. 52,500 Ib. 78,750 lb. 78,750 lb. 32,400 Ib. 34,000 Ib. 34,000 Ib. 
Continuous 9.2 m.p.h. 9.2 m.p.h 9.2 m.p.h. 6.0 m.p.h. 9 2 m.p.h 11.4 m. p.h. 10.8 m.p.h 6.8 m.p.h 
Maximum speed 65 m.p.h. 65 m.p 65 m.p.h. 0 m.p.h. 60 m.p.h. 60 m.p.h. 60 m.p.h. 60 m.p.h. 
r ratio . 15:68 15:68 5:68 15:68 15:68 14:68 14:68 14:68 
Optional gear ratios 15:6 sd 17:62 15:63 — 17:62 15:63 15:63 15:63 Кену SENE уу 


(with train) 273 ft. (21 deg.) 191 ft. (30 deg. 
Aven. Waicurs — A pi B eh d 
Srp. Units 3 lb. 
х 248,000 244,000 236,000 Ib 252,000 Ib. 
On drivers 248,000 244,000 236,000 Ib. 174,000 Ib. 
ег а: 62,000 61,000 59,000 lb. 43,500 Ib. 
t 234,100 229,500 222,800 Ib. 238,800 Ib. 
Dimensions: 
EO Bese phi per 
eight — in. t. 0 in. t. 0 in 
Leagth(insideknuckles) А) 24 fe si» 58 ft. 0 in. 58 ft. 0 in 
in. 
Truck wheel base 9 ft. 10 in. 9 ft. 10 in. 11 ft. 6 in. 
wheel 38 ft. 0 in. 42 ft. Lin. 43 ft. 9 in. 
Wheel diameter 42 in. 42 in. in. 
S abe ой 200 gal 200 gal 200 gal 
o В " р 
Fuel oil . 1,200 gal. 900 gal. 900 gal. 
cooling water (A) 300 gal. 100 gal, 300 gal. 
Sand 16,cu. ft. 30 cu. ft. 30 cu. ft. 
Cas ann RUNNING 
Guan: 
Truck t (swivel) Swing holster Swing bolster Swing bolster 
Journal ings Roller, 614 in. Friction, 614 in. Friction, 634 in. 
Foundation brak Саар ch — бый each Clasp end 
n e , ea ‘asp, ea вр, en 
wheel wheal wheels 
(625 tpm at Full Load) 1 8-су! 1 Bey! 1 &yl 
t.p.m. a ., вир- ., Su yl., sup- 
erch. erch. 5 erch. 
ELECTRICAL 
Equipments 
Wiotora(Weatinghouse) 4 Type 370 4 Type 370 4 Type 370 
Generators (Westing- 
house) 1 Type 471 1 Type 471 1 Type 471 
AUXILIARIES 
Radiator fans 2 Motor-driven 2 Motor-driven 2 Motor-driven 
Traction-motor blowers 2 Belt-driven 2 Belt-driven 2 Belt-driven 
Compressor 3-cyl., 2-stage 3-cyl., 2-atage 3-cyl., 2-stage 
B 
FN 24-RL 6-81, 68, 
їс Modification Modification Modification 
Tran Н 
Тосты, a Modification on Modification Modification 


B units on spe- 
cial request 


325,000 Ib. 354,000 224,000 Ib. 240,000 Ib. 198,500 Ib. 
325,000 lb. 354,000 Ib. 224,000 lb. 240,000 Ib. 198,500 Ib. 

54,167 lb. 59,000 Ih. ,000 Ib. 60,000 Ib. 49,625 lb. 
304,700 Ib. 332,500 lb. 211,400 Ib. 229,200 Ib ,100 

10 ft. 2 in. 10 ft. 2 in. 10 ft. 0 in. 10 ft. 0 in. 10 ft. 0 in. 

14 ft. Lin. 15 ft. 4X in. 14 ft. 0 in. 14 ft. 0 in. 14 ft. 0 in. 

58 ft. 0 in. 74 ft. 0 in. 58 ft. 0 in. 46 ft. 0 in. 46 ft. 0 in. 
13 ft. 0 in. 13 ft. 0 in. 9 ft. 10 in. 8 ft. 0 in. 8 ft. 0 in. 
44 ft. 6 in. 54 ft. 9 in. 42 ft. Lin. 30 ft. 8 in. 30 ft. 8 in. 

42 in. 42 in. 42 in. 40 in. in. 

340 gal. 340 gal. 170 gal. 170 gal. 165 gal. 
1,900 gal. 1,500 gal. 900 gal. 650 el. 650 gal. 

300 gal. 500 gal. 250 gal. 250 gal. 250 gal. 

30 cu. ft. 45 cu. ft. 30 cu. ft. 30 cu. ft. 30 cu. ft. 
Rigid bolster. Rigid bolster Swing bolster Rigid bolster Rigid bolster 
Friction, 64 in. Friction, 64 in. Friction, 634 in. Friction, 6!4 in. Friction, 6 in. 
UM хое x 12 in. ES x 12 in. ali x 12 in. s 

ingl ое, Single shoe, Clasp, ea Clasp, ea: Clasp, ea 

ea. wh. ea. wh. wheel wheel wheel 
l&cyl,sup- 2 6-cyl,sup-. 1 6-cyl., cup- 1 l., sup- 1 6-cyl, n.a. 
erch. erch. erch. к? 

6 Type 370 6 Type 370 4 Type 362 4 Type 362 4 Type 362 

1 Type 471 2 Type 480 1 Type 480 1 Type 480 1 Type 480 

2 Motor-driven 4 Motor-driven 1 Belt-driven 1 Belt-driven 1 Belt-driven 
2 Belt-driven 2 iven 2 Belt-driven 2 Belt-driven 2 Belt-driven 
3-cyl., 2-stage 2 3-cyl, 2-stage 3-cyl., 2-stage — 3-cyl. 2-stage  3-cyl., 2-stage 
6-SL 6-SL 6-81, 6-51, 6-51, 
Modification Modification Modification Not available Not available 
Modification Not available Modification Not available Not available 


of interchangeability between the new and existing mod- 
els of locomotives, permitting owners of the latter to take 
advantage of the improvements. 


The Engine 


The new line now includes 800- and 1,200-hp. yard 
switchers; 1,600-hp. “all service” locomotives in four- 
or six-wheel, four- or six-motor types; a 2,400-hp. road 
transfer locomotive, and a 1,600-hp. road freight loco- 
motive in A and B units which can be operated in mul- 
tiple to form 3,200-hp., 4,800-hp., or 6,400-hp. freight 
locomotives. The tabulation shows the general character- 
istics of each unit of the new line. 

Engine changes made to assure reliability and per- 
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formance at the higher horsepower affect the bedplate, 
crankshaft and bearings, connecting rods, frame and 
turbocharger. | 

The crankshaft has been increased in size at both the 
main and crankpin journals and has been counter- 
weighted and dynamically balanced to ensure a vibra- 
tion-free assembly. The web thickness has been increased 
and rigidity improved by virtue of more overlap be- 
tween crankpin and main journals. Interchangeability 
of the old and new shafts has been effected by utilizing 
thin “strip-process” copper-lead bearings. 

The new turbocharger will operate at a higher blower 
pressure. Capacity has been increased to maintain full 
engine horsepower output at altitudes up to 8,000 ft. 
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А 1,600-hp. "'all-service'" model with six-wheel trucks and six traction motors 


One of the 1,600-hp, "'all-service'" models, with four-wheel trucks 


The bedplate stiffness has been increased; stressed 
members of the main frame are now made of alloy steel. 
The connecting rods are of increased section and are 
matched in weight. 

The majority of these changes have been in test oper- 
ations for some time on selected railroads and have 
proved their merit. 


Electrical System 


The second major improvement in the Baldwin- 
Westinghouse locomotives is in the electrical system. 
Continuous tractive-force ratings have been increased an 
average of 23 per cent. Maximum motor operating 
speeds have been increased, while a new gear ratio has 
been introduced in all models, except switchers, to fur- 
ther improve their capacities and capabilities. These new 
features increase hauling capacity and, together with 
the increase in horsepower, allow accelerated operating 
schedules. 

The load regulator has been completely redesigned 
and incorporates a commutator with fixed resistors, to 
assure reduced maintenance and little or no adjusting. 

New positive four-step field shunting has been pro-, 
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vided on “all-service” and road-freight locomotives by 
the addition of only one piece of apparatus. It is actu- 
ated by cams and eliminates any possibility of cycling. 
To the AS-616 locomotive has been added the option of 
shunting out two traction motors, maintain the horse- 
power-speed characteristic of a four-motored locomotive 
but permitting operation with six motors when handling 
heavy tonnage trains. 

Fuses on the new locomotive models have been elimi- 
nated and replaced with circuit breakers. 

The pneumatic throttle has been retained. This gives 
step-free acceleration without the necessity of making 
manual changes at predetermined speeds or of providing 
special equipment to effect the speed changes automat- 
ically. 

Improvements in the locomotive construction have 
been made with an eye toward increased accessibility 
for maintenance, increased dependability and improve- 
ment in operating conditions for the crew. Among the 
outstanding improvements in the design of all models 
of locomotives are new underframe designs utilizing 
structural shapes and a minimum of plates. Inherent in 
this design is increased rigidity, strength and the flexi- 
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The 1,200-hp. road switcher 


bility to vary the weights on units when required for 
special operations. 


Locomotive Construction 


Thermostatic control of the radiator fans has been 
modified by providing a pneumatic step-type controller 
in place of earlier individual pneumatic switches thus 
maintaining correct engine operating temperatures in 
positive sequence. 

The cab arrangement of the new road freight locomo- 
tive has been modified in keeping with the trend toward 
neater appearance and improved functional arrange- 
ment. Black lighting has been provided for all gages on 
the road-freight locomotives and the cab nameplates are 
illuminated. On the switchers, road-transfer and “all- 
service” locomotives, indirect lighting by the use of 
Lucite rings has been incorporated. 

Retained in the redesign of all models have been the 
features associated with Baldwin locomotives in the past: 
maximum fuel and water capacity, weight consistent 
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The 800-hp. yard switching locomotive 


with continuous tractive-force ratings, simplified asso- 
ciated auxiliaries and a minimum of electrically driven 
components. 

Consideration has been given to deviations from the 
basic design to suit special conditions on railroads having 
special requirements. In the frame design of switcher 
and “all-service” locomotives, provision has been made 
to vary the locomotive weight. A modified dynamic 
brake has been incorporated on all models except the 
switcher. A desirable feature—maximum air-compressor 
capacity during periods of dynamic braking—affords the 
utmost in operational safety. Humping control is offered 
on all models, permitting locomotive speed regulation 
suitable for humping, weighing or heavy-grade starting. 

Certain features desirable for winter operation have 
been incorporated as standard while additional features 
desirable for unusually severe operations can be installed 
at minimum expense. These features, together with those 
regularly installed, result in a unit having high adapta- 
bility. 
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Simple Device 
Protects 


Standing Diesels 


A positive and foolproof device for stopping Diesel 
electric locomotives which may move or be moved ac- 
cidentally or maliciously is in service in the Southern 
Pacific’s Diesel shop in Los Angeles, Calif. It consists 
essentially of a standard air brake hose which is coupled 
at one end of the locomotive and is fitted at the other 
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Fig. 1 (left): A stop which may be lowered allows the locomotive 
to take its position on the shop track and prevent backward move- 
ment—-Fig. 2 (right): The trip valve and hose as applied to the 
pilot of a locomotive—A trip or stop is shown in the background 


end with a Westinghouse 114” conductor's valve, clamped 
to the lower edge of the locomotive pilot, as shown in 
Fig. 2. The outlet end of the valve is sawed off to pre- 
vent possible plugging and the tripping lever consists of 
an extended arm which projects downward as shown. 
Should the locomotive move forward, the arm will 
engage the stop shown beside the rail, trip the valve and 
apply the brakes. A second stop which may be raised or 
lowered manually (see Fig. 1), prevents backward move- 
ment of the locomotive. The trip valve lever is also long 
enough to reach down between ties so that it may be 


Fig. 3 (left): A protective device consisting of trip valve, hose and angle cock lock hangs be- 
side each track door—Fig. 4 (center): The “Handcuff” and padlock as applied to an angle 
cock on a locomotive—-Fig. 5 (right): One of the warning signs placed in front of each track door 
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applied when it is necessary for a crew to leave a loco- 
motive at any time outside of the shop area. 

The procedure for using the device in the Diesel serv- 
ice shop is as follows. Each entrance door is protected 
by the warning sign shown in Fig. 5. A locomotive about 
to enter the shop stops in front of this sign. In case the 
arrival of the locomotive has not been anticipated, the 
hostler notifies the shop by means of a conveniently 
located PBX telephone or through the shop's loud- 
speaker address system. When the shop is ready to 
receive the locomotive, a shop man lifts the equipment, 
shown in Fig. 3, from its position next to the track door 
and applies it to the locomotive. 

There are two devices which are applied to the loco- 
motive. One is the air hose and trip valve which are 
applied as shown in Fig. 2. The other is a “handcuff” 
which is locked over the angle cock as shown in Fig. 4. 
This avoids the possibility of someone closing this valve 
while the protective equipment is in service. All the 
padlocks used with the *handcuffs"-are locked and un- 
locked by the same key. 

After the device has been applied to the locomotive, 
the shop man opens the track doors and lowers the sign 
shown in Fig. 5. This is done by lifting it out of the hole 
in which it stands, and lowering it to the ties on a 
hinge connection. 

As the locomotive moves onto the shop track, the shop 
man lowers the stop shown in Fig. 1 by raising the 
handle to a horizontal position. After the valve trip has 
passed this point, he again lowers the handle which is 
heavy enough to hold the stop in a vertical position, and 
cause a brake application in case of a backward move- 
ment of the locomotive. 

The device and its method of application were devel- 
oped by L. P. Oberkamp, assistant master mechanic. 


Reclaiming 


Diesel Motor Bearings 


Brass traction motor bearings for Diesel.electric loco- 
motives are economically reclaimed by means of inert- 
gas shielded arc welding at the shops of an eastern rail- 


road. The badly worn flanges are rebuilt with a special 
wear-resistant bronze rod. 

One-half of a bearing is repaired at a time. Since the 
bearing is lined with babbitt metal, rebuilding is done 
in a water tank to prevent the babbitt from melting. 
The babbitt lining, which comes up above the bottom of 
the flange, is completely submerged in water. A special 
jig holds the submerged bearing, while the operator 
uses a Heliarc torch to deposit the bronze rod along the 
worn flange. The fumes are carried away from the work 
area by a special air hose arrangement. 

Although the bearing is almost completely submerged 
in water, the flange is easily built up by using a Heliarc 
welding torch. The high concentration of heat helps the 
operator deposit the bronze rod quickly and efficiently. 

After the flange is built up with bronze, the bearing 
is machined. Note the chalk marks on the inside of the 


Left: Motor bearing, badly worn on flange, before rebuilding— Center: Bearing after rebuilding—Right: Bearing after machining 
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bearing. The bottom mark shows how far up the babbitt 
lining comes. The top mark shows the new weld deposit. 

The total cost for repairing both halves of a bearing 
is about $20. This cost йде labor, materials, and 
overhead, and is said to save about $66 on each bearing. 


Calibration of 
Torque Wrenches 


А quick and accurate device for checking torque wrenches 
is being used in the Barstow, Calif., shops of the Santa 
Fe. The wrench to be calibrated is applied to a rigid 
square pin, the size of the hole in the head of the wrench 
and torque is applied to the wrench handle through a 
Dillion dynamometer by means of a small winch. The 


pull from the winch is applied to the handle of the wrench 
at a point 24 in. from the center of the wrench head. 
Since the wrench dial reads in foot-pounds, the reading 
shown on the dynamometer dial is one-half the reading 
which should show on the wrench for any amount of 
torque produced by the winch. In practice, the wrench 
is checked at several values of torque and its tension 
spring is adjusted or replaced if the error is more than 
five per cent. 

The testing jig consists of a flanged 3/16-in. steel 
plate shaped as shown in the diagram. A flat plate or 
sliding arm, 215 in. wide and 3014 in. long is free to 
turn about the wrench head at one end and is held under 
a guide at the other. The wrench to be tested is applied 
to the fixed square and the wrench handle is secured 
to the sliding arm by a clamp at a point 24 in. from 
the center of the wrench head. The dynamometer is 
placed between the clamp and the winch cable by means 


572 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


kie 
k---1 


Жык ESSET 


PEES Y. 


Above: А torque wrench 
and the dynamometer 
in place for testing on 
the calibration jig— 
Left: Dimensional draw- 
ing of the jig 


of removable 34-in. pins fitted into loops or rings attached 
respectively to the clamp and the end of the cable. The 
capacity of the dynamometer is 1,000 Ib. 

The jig was developed and made at the shop by W. E. 


Seagraves, shop foreman. 


Keeping Tools Off 
The Shop Floor 


Good housekeeping necessitates keeping all special jigs, 
fixtures and machine-tool accessories off the shop floor 
not only in the interest of appearance and helping the 
sweepers in their work but to avoid damaging this costly 
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equipment and always having it convenient for use. 

One of the illustrations shows how chuck jaws can be 
suspended from special hooks bolted to the column of 
the boring mill or other machine where these jaws are 
used. The hooks consist simply of ¥%-in. by 2-in. off-set 
steel shapes drilled in one leg for the holding bolt or stud 
and drilled or slotted in the other leg to accommodate the 


Right: How chuck jaws 
and other tools are 
kept convenient for use 
at a boring mill—Be- 
low: Boring bars are 
supported in a special 
rack on the boring-mill 
column 
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chuck jaw. Arrangements are made to support not only 
the chuck jaws but other tools, including the hand set-up 
wrench, at a convenient elevation where they can be 
reached without requiring the machinist to bend down 
and pick them up. 

Sull another example of this well-proven theory of keep- 
ing working materials and tools conveniently available 


is shown in the other illustration and consists of a rack 
designed to support boring bars and be attached to the 
boring mill column. This rack consists of a piece of 14-іп. 
boiler steel 14 in. wide by 24 in. long, also bent to a U- 
shape, but bolted to the machine column with the 434-in. 
legs extending out horizontally. These legs have holes 
large enough to accommodate the boring bars which 
are prevented from dropping through by а center 
bottom strip of 14-in. by 1-in. steel electric welded 34 in. 
below the lower leg of the rack. 

The rack may be designed to hold as many boring bars 
as desired and, by making the holes a close fit, the bars 
will be supported vertically, as illustrated, in a rack 
from which they may be easily removed. 


Mechanized 
Flue Reconditioning 


Last year the Nickel Plate flue shop in Conneaut, Ohio, 


‘was rebuilt and mechanized to speed the reconditioning 


of flues, and eliminate about 50 per cent of the labor pre- 
viously required to do the work. The shop now turns out 
a flue about every 34 seconds, and has adequate capacity 
to supply flues for the entire N.K.P. system. 

The key to simplified operations is automatic, mech- 
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Fig. 1 (left): Endless chain type escalator for loading flues into cleaner—Fig. 2 (right): The flue cut-off saw 


Fig. 3—Equipment for heating and swedging after safe-ends have been welded on 


anized handling, largely using air solenoid valves at 
various steps in the reconditioning process. 

The endless, chain-type escalator shown in Fig. 1, is 
powered by a small air motor. It can load 15 small flues 
per minute into the flue cleaner, which runs 21 revolu- 
tions per minute for two hours with a constant flow of 
water going over the flues. 

From the cleaner, the flues are moved, one at a time, 
longitudinally on a roller type conveyor until they strike 
a paddle on the saw bed. Striking the paddle closes a 
control switch and energizes a solenoid valve admitting 
air to the lower end of a cylinder which operates the 
saw, starting it in downward motion for the cut off, as 
shown in Fig. 2. At the end of the downward stroke of 
the saw, the solenoid valve admits air to the opposite 
end of the cylinder, lifting the saw. The roller conveyor 
is then reversed, withdrawing the flue, and another auto- 
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matic control admits air to a cylinder that powers ejec- 
tion of the flue piece from the saw table. 

А new piece or safe-end is applied by means of an 
electric flash welder which is manually operated. The 
weld is then smoothed in air-operated rolls and passed 
by roller conveyor to the opposite end of the shop. There 
an air cylinder lifts the flue onto a chain-type conveyor 
which carries the flue to the equipment shown in Fig. 3. 
Here the end of the flue with the new piece applied is 
moved through the oil burning furnace in the corner. 
After heating, the weld is swedged in the roller-type 
swedge shown at the right. Air solenoid valves aid in 
automatic handling of the flue through swedging and 
finally racking of the completed flue, over the track: 
shown at the right in Fig. 3. 

(Data and photographs courtesy of Compressed Air 
and Gas Institute.) 
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Cleaning Diesels 


On the G. M. & O. 


A careful survey develops standard procedures which 
are employed with desired results on system-wide basis 


Ат the present time, the G.M.&O. operates 243 Diesel 
locomotives, including 132 freight, 16 passenger units, 12 
passenger-freights, 83 switch and 8 Diesel-electric motor 
rail cars. After becoming fully Dieselized and under pres- 
sure to keep maintenance expense down in spite of 
spiraling labor costs it was found that the cleaning of 
Diesel locomotives was sometimes sacrificed. This condi- 
tion of poor housekeeping not only affected the overall 
appearance of Diesel power but above all contributed to 
fire hazards and inefficient preventive maintenance. 

Although all G.M.&O. personnel concerned with the 
maintenance of Diesels were aware of the importance of 
maintaining clean equipment, it was finally realized that 
in developing overall maintenance programs, the cleaning 
instructions had been badly neglected. 


The Cleaning. Problem Surveyed 


It was decided to make a survey of the entire railroad, 
studying the availability of Diesels at different terminals 
for maintenance and the manpower available to perform 
the work. А study was also made of the different types 
of cleaning materials available and methods of applica- 
tion, giving preference to cleaning equipment and mate- 
rial which would clean satisfactorily with a minimum 
amount of hand labor. 

Fourteen terminals were selected to perform heavy 
cleaning on Diesel units. The cleaning program was 
divided into three phases: (1) External car body; (2) 
engine, engineroom and engineroom equipment; (3) 
underframe (Traction Motors, Trucks, Fuel Tanks, etc.). 
Car Body Cleaning—The exteriors of the Diesels are 
hand washed using an acid type cleaner, and rinsed 
clean with fountain spray brushes. A material was 
selected which was found least corrosive to metals. 
Where available the Diesels are run through a conven- 
tional car-washing machine with satisfactory results. 
Some of the Diesels on the main line are washed daily. 
Engineroom and Equipment—The engineroom cleaning 
had been previously handled by hand wiping with occa- 
sional hand washing of ceiling and walls. It was found 
that many places around the Diesel could not be reached 
by this method. The points that were the potential fire 
hazards were not being cleaned. 

An air-operated spray gun was adopted to apply a 
mixture of grease solvent material, and mixed with Diesel 
fuel on practically every square inch of Diesel engine, 
accessories, ceilings, walls and floor. This material is 
non-toxic and not injurious to paint. Canvas hoods were 
placed on several parts of electrical equipment to prevent 
damage. After allowing material to soak for several 
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How cleaning solution is applied in back of 
Diesel fuel pumps with air-operated spray gun 


minutes, the same gun is used to spray hot water over all 
surfaces, removing dirt and soil. The spraying is started 
at the ceiling and washed progressively down to the 
floor. It is sometimes necessary to wipe ceiling and walls 
dry. Engine, compressor, air brake equipment, filter 
tank, oil cooler, etc. are not wiped. All material on floor 
is washed out the drains or mopped up. It is expected to 
PESE heavy cleaning of interior on the regular monthly 
orm. 

Underframes and Gear—The underframe and gear, in- 
cluding fuel tanks, traction motors, trucks, and bottom of 
the carbody bed are sprayed with a grease solvent type 
cleaner mixed with Diesel fuel oil. After allowing this 
material to soak for several minutes, all parts are flushed 
with hot water or steam under high pressure. Terminals 
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Engineroom ceiling panels—Light areas have 
been sprayed with cleaner and rinsed with water 


Equipment and fan-type spray used in applying clean- 
ing solution to trucks and other underneath parts 


that already had high pressure truck-cleaning apparatus 
continue to use this equipment for flushing. 

A trained crew spent several days at each terminal, 
supervising the installation of necessary equipment and 
training the cleaning forces. This results in uniform 
cleaning procedures at all terminals. Daily reports are 
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Hot-water and cleaning mixture drums—Air and so- 
lution lines have three outlets along the platform 


How Diesel locomotive exteriors are cleaned at points 
where a mechanical washing machine is not available 


furnished a central office where the progress of cleaning 
can be closely followed. 

The benefits have been many fold. Maintenance forces 
are better able to make efficient inspection of equipment. 
The morale of these forces has been improved by cleaner 
working conditions. Oilleaks are more readily discovered 
and corrected. It has not been found necessary to in- 
crease the cleaning forces to accomplish this extra work. 
Management furnished the necessary equipment, cleaning 
material and cleaning procedure. The maintenance forces 


do the work. 
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ELECTRICAL SECTION 


A Three-in-One Type of 
Wheel Protection Tried оп Diesels 


Controller developed by the American Brake Shoe Company protects 
locomotives from damage due to spinning, sliding or locking of wheels 


A NEW type of American Brake Shoe Controller has 
been applied for test on Diesel-electric locomotives in 
revenue service on the Chicago & North Western, New 
York Central and Pennsylvania. Its performance is being 
followed by Association of American Railroads commit- 
tees interested in the subject. The controller employs 
rotary switches mounted on the locomotive axles. Con- 
trol starts the instant slipping begins, so that the protec- 
tion or warning is immediate under all conditions. The 
controller circuit is independent or other equipment and 
functions even though the Diesel unit is cut out. The 
equipment will perform the following three functions: 
(a) detect spin promptly at all speeds and provide a 
circuit which can be used for correction; (b) detect 
slippage or sliding during braking and close warning 
circuit; and (c) give continuous warning if a wheel 
becomes locked, fuse fails or device is inadvertently 
shut off. 

The operation of the device is based on the fact that 
the wheels in the same unit rotate at substantially the 
same speed unless there is slipping at the contact of the 


wheel with the rail. The instant slippage begins, the 
pairs of wheels will rotate with an abnormal difference 
in speed, signaling a need for correction. The control 
or warning will begin when there is a 4- to 5-m.p.h. dif- 
ference, regardless of the speed at which the locomotive 
is being operated. 

The equipment required for the protection of Diesel 
wheels, Fig. 1, is the same for the А or B unit. The same 
type equipment can be applied to a unit having four- 
or six-wheel trucks and is as follows: (a) rotary switch 
—one for each pair of wheels; (b) relay panel—one per 
unit; and (c) test switch—one or two per truck. 

The rotary switch consists of a rotor (brush holder) 
which turns with the wheel and wipes brushes in contact 
with a stationary commutator. The switch generates no 
current; it functions to pass a circuit from battery to 
relay panel. 

The rotary switch fits a standard mounting and drive 
on roller journals and is applied at one end of each 
axle. 

It may be mounted on any of the several types of 


Rotary switches applied to motor-driven and idle axles of a six-wheel truck on a Diesel-electric locomotive 
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Fig. 1—Diagram show- 
ing typical installation 
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Control position of one 
of the locomotives with 
the A.B.S, Controller— 
The indicating light is 
shown by the arrow 


Test Button 


Fig. 2—Basic circuit 
for protecting 66-wheel 
truck 
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Relay panel for a Diesel-electric lo- 
comotive with two six-wheel trucks 


journal roller bearings when they are equipped with a 
mounting face and axle drive fittings. Illustrations show 
a typical rotary switch. 

The rélay panel is connected to the battery on the 
unit and should be located in or near an electric locker. 
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Rubber shockproof mountings are provided inside the 
panel box. Each relay is double contacted and protected 
by a metal guard. A light on the panel shows operations 
of the control circuit. A truck test switch simplifies 
routine inspection of American Brake Shoe equipment. 

For purposes of illustration, the controller circuit is 
described as applied to a six-wheel truck. The rotation 
of wheels in the truck is compared as a basis of control 
and the device on each truck operates independently of 
the other. It will be noted that idler wheels, as well as 
driver wheels, are protected. 

The principle is the same on Diesel units having two 
four-wheel trucks, except that the rotation of all wheels 
is compared and the device operates as if controlling an 
eight-wheel truck. 


For Six-Wheel Trucks 


The controller for a six-wheel truck, Fig. 2, consists 
of a rotary switch for each axle, plus a pair of timing 
relays, A and B, and a control relay, C, located on a 
panel in the electric locker. Each rotary switch has a 
rotor, driven by the axle, and wipes brushes in contact 
with a stationary commutator. The corresponding seg- 
ments (bars) of each commutator, as partially shown 
by conductors G, are electrically connected, which makes 
each point (segment) on one commutator electrically 
the same as the corresponding point on the other. The 
rotors, therefore, are, in effect, rotating in cooperation 
with the same commutator so that a brush of one rotor 
is electrically connected to a brush of the other when 
the brushes are rotating in the same relative position. 

The winding of timing relay A is connected to brush 
group A in one of the rotary switches and, similarly, the 
winding of an identical timing relay B is connected to 
brush group B in another of the rotary switches. The 
battery is connected to a brush group, M, in the third 
rotary switch.* When brush group M is rotating in the 

(Continued on page 585) 


Fig. 3—Rotary switch designed for standard mounting on roller journals at one end of each axle 
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Long windows and sleek lines give the cars a pleasing ар 


New York Central In 
100 Air-Conditioned V 


Cars built by the St. Louis Car Company have 
on all axles with control graded through twen 


А TOTAL of 100 air-conditioned cars are now going 
into service on the electrified lines of the New York 
Central, operating out of the Grand Central Station, 
New York City, to Croton, N. Y., and North White 
Plains, N. Y., respectively. They are designed to oper- 
ate from the existing 600-volt third-rail system, and are 
being used to supplement the 351 cars placed in oper- 
ation between 1907 and 1930. 

All cars are motorized, each one having two 4-wheel 
trucks with 36-in. wheels and roller journal bearings. 
Electric propulsion and control equipment was supplied 
by the General Electric Company. 


Trains will be m 
new cars. The contr 
celeration of 1.5 m. 
passenger load. Thi 
speed, on level tang 
ating with a 600-vol 
however, the railroa 
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and are all welded. 
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velop jigs and use 


Air conditioning condenser and motor-driven compressor with guar 
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Car interior showing seat- 
ing arrangement and fluor- 
escent lighting 
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struction of the cars. This insured uniformity of prod- 
uct and reduced cost of manufacture. Underframes, sides 
and roofs were prefabricated and assembled. Jigs were 
also used to assemble and fabricate overhead air-con- 
ditioning ducts and lighting troughs. Undercar equip- 
ment was mounted with the underframe upside down 
so that all this work could be done “down-hand,” avoid- 
ing overhead operations. 
The general dimensions of the car are as follows: 


Length over coupler pulling faces...... 85 ft. 0 in. 
Truck centers ee RS 59 ft. 6 in. 
Width zi. sd dns dO S uet ete 10 ft. 4 in. 
Height, rail to top of roof............ 13 ft. 6 in. 
The scale weight of the car is......... 150,000 Ib. 


The car has a vestibule at each end, with operating 
cabs on diagonal corners. This arrangement is used to 
provide for double-end operation. The vestibule is en- 
tirely open when the controls are in use, and a swinging 


Left: The 2-kw. motor-alternator for the fluorescent lights— Center: The contacts which con- 
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door opens the control position and closes the front 
vestibule opening. A sliding door separates the vestibule 
from the car body when it is being used. 

To afford the best possible ride, General Steel Castings 
Corporation’s four-wheel cast steel trucks have been used, 
with all coil springs, 8-ft. 0-їп. wheelbase, and equipped 
with horizontal bolster stabilizer, vertical shock absorb- 
ers and anti-friction journal bearings. The car is also 
equipped with tight-lock couplers and rubber draft gear. 

Since the car is air conditioned, it has double glazed 
large stationary windows, each window spanning two 
passenger seat spaces. 

The seats are reversible and are spring upholstered 
and rattan covered. The car will accommodate 130 pas- 
sengers, using an arrangement of three-passenger seats 
on one side of the car, and two-passenger seats on the 
other side. The width of the three-passenger seats is 4 ft. 
11 in., and the two-passenger seats are 3 ft. 4 in. wide. 
The distance between seat centers is 2 ft. 8 in. A toilet 
is located at one end of the car. It is equipped with 


trol the low-voltage circuits—Right: The 4-kw. m.g. set which supplies 75-volt, d.c. power 
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flush hopper and lavatory supplied with water from 
an overhead, stainless steel gravity tank. An electric water 
cooler is recessed into the toilet partition. 

A careful selection of colors for the interior painting 
and trimming of the cars makes them most attractive. 
The first fifty of the lot will have a blue-green combina- 
tion interior color scheme, while the interiors of the 
last 50 will be done in an all-brown combination. 


Motors and Control 


The motive power and control equipment supplied by 
the General Electric Company includes four truck- 
mounted motors with single reduction gears through 
flexible drives between the motors and the gear cases, 
the latter being mounted on the axles. Current is col- 
lected from the third rail by shoes mounted on the truck 
equalizers, one shoe at each corner of the car. 

The traction motor application is unique for suburban 
coaches. It incorporates many improvements which con- 


Plug and receptacle- for connect- 
ing control circuits between cars 
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Truck showing frame- 
mounted motors with 
flexible drive 


stitute radical departures from previous multiple-unit 
practice. Four truck-mounted, self-ventilated motors are 
installed оп each car. Each motor develops 100 shaft 
horsepower at the one-hour rating, when operating with 
300 volts across its terminals. The motors are insulated 
for a nominal operating potential of 600 volts to ground, 
and the two motors on each truck are permanently con- 
nected in series. 

The traction equipment includes the motor itself, 
mounted on the truck transom, a flexible coupling to 
afford positive drive between the motor and gear unit, 
and a single-reduction gear unit complete with hanger 
assembly. One complete motor-gear unit equipment 
weighs slightly less than 2,400 lb. 

This four-pole, d.c., commutating pole motor has been 
designed especially for suburban service with a view to 
providing maximum capacity with minimum weight. The 
frame is of the rolled plate type, fabricated to give light 
weight, and top covers are provided with expanded metal 
to allow free air flow through the machine. The armature 
shaft is fitted, on the commutator end, with a ball bearing 
contained in a cartridge type enclosure, and on the drive 
end with a roller bearing. Grease lubrication is used in 
conjunction with all-metal labyrinth seals. 

Arrangement of the car underside is simplified by 
virtue of the fact that self-ventilated motors are used. 
This eliminates the necessity of running numerous air 
ducts under the coach from separate blowers to the trac- 
tion motors. The ventilating air is drawn in through 
protected openings in the upper commutator cover and 
distributed in two paths. One air stream passes under 
the commutator and through the longitudinal ducts in 
the armature core, while the other passes over the arma- 
ture and around the field coils. A fan expels these two 
streams of air through openings in the frame. 

The motor torque is transmitted to the wheels through 
a flexible coupling and rubber-supported gear and pin- 
ion assembly. The coupling is of the double, internal- 
external] gear type, which acts as a spline and permits 
vertical and horizontal misalignment. The external teeth 
on the coupling pinions are crowned so that they can 
swivel freely in any direction with respect to the in- 
ternal teeth on the sleeve through an angle equal to 
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Car underframe upside- 
down in builders shop for 
apparatus— Left: air com- 
pressor and tanks—Cen- 
ter: compressed air radia- 
tors—Right: battery box 
and housings for air con- 
ditioning equipment 


the maximum angular misalignment capacity of the 
coupling. The coupling is grease-lubricated. Flexible 
synthetic rubber seals, fitting snugly around the motor 
and gear unit pinion shafts, are provided to retain lubri- 
cant and exclude dirt. 

The fabricated steel gear housing is supported on 
the axle by roller bearings. The pinion shaft is con- 
nected to the flexible coupling at one end and runs in 
two roller bearings mounted in the gear housing. The 
transom end of the housing is supported from the truck 
Írame by a rubber cushioned hanger. A ground brush 
is used to by-pass propulsion current around the -roller 
journal bearings. 

The gear and pinion mesh, as well as the bearings, are 
oil-lubricated by a combined splash and dip system. 

Many features incorporated in this equipment will 
help eliminate a number of problems associated with 
older types of multiple-unit car equipment. The use of 
four motors per car eliminates all idle axles. Conse- 
quently the required accelerating tractive force is ob- 
tained at a low value of adhesion which reduces the 
tendency to slip under unfavorable rail conditions. Dis- 


One of the batteries with 
(left) box cover removed, 
and (right) inspection 
panel open 
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tributing the motor weight over all axles, instead of 
concentrating it on two, gives a definite advantage. This, 
coupled with the use of truck-mounted instead of axle- 
hung motors, reduces the associated unsprung axle load- 
ing. As a result, road shocks are minimized, which 
means better riding qualities and reduced maintenance 
on motor and truck parts. The use of completely self- 
contained, roller-bearing gear units with solid helical 
gearing minimizes noise and vibration. Oil lubrication 
of both gears and bearings insures long, quiet, dependable 
service. 

The propulsion control equipment is General Electric 
Type PCM, and includes two steps of field shunting. 
The traction motors are controlled by an electro-pneu- 
matic mechanism which operates a camshaft to posi- 
tively open spring-closed resistor contactors. This method 
of commutating the accelerating resistance insures posi- 
tive sequence without the use of elaborate mechanical 
or electric interlocking schemes. 

The electro-pneumatic controller on each car in a train 
is operated from the master controller in the engineer's 
cab of the leading car, by energizing the proper train 
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PARTIAL LIST OF MATERIALS AND EQUIPMENT ON THE 
100 MULTIPLE-UNIT CARS 


center sills; etc............. General Steel Castings Corp., Granite City, Ml. 
Wheels and axles........ (50) Bethlehem Steel Co., Bethlehem, Pa. 
(50) Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Journal bearings......... 30) Hyatt Beari Div., General Motors Corp., 


40) Timken Roller Bearing Co., Canton, Ohio 


arrison, N. J. 
0) SKF Industries, Inc., Philadelphia, Ра. 
15) Waugh Equipment Co., New York 

n 


Clasp Ьгакев................. American Steel Foundries, Chicago 
Air brake and signal equipment. New York Air Brake Co., New York 

mpressed-air radiators.. .... Wilson Engineering Coro.. Chica 
Brake вћоев................. Amercan Brake Shoe & Foundry Co., New York 
Hand brakes................. National Brake Co., New York 
Couplers, coupler yokes, etc...National Malleable & Steel Castings Co., 
Draf хута Оо C New York 

tgear....... rrr augh Equipment Company, New 
Shock absorbers.............. Houdaille-Hershey Corp., Houde i 
iv., Buffalo, N. Y. 

Едцаһтегз................... Camden Forge Co., Camden, N. J. 
Equalizer springs. ........... Crucible S Co. of America, New York 
Center plate pads: equalizer coil 

spring pads: y side bear- 


i 4; buffer side stem 
ME VON journal box pads; 


coupler carrier pad. ........ Fabreeka Products Company, Boston, Mass. 
Swing hangers; swing hanger 
Бата. core ек быз eerie Forge Company, Chicago 


Bolster springs............... American Locomotive Co., Railway Steel 


Spring Div., New York 


Floor, Chanarch. ............. Morton Manufe Company, Chicago 
Floor, composition........... Tuco Products Corp., New York 
Floor covering............... Armstrong Cork Co., Lancaster, Pa. 
Vestibule floor covering. ...... American Abrasive Metals Co., Irvi ,NJ 
WEE NY ut wlan Er S dE ЭРЕ Adams & Westlake Co., Elkhart, I 

Sesh retainer frames; i 

door drop A Morton Manufacturing Co., Chi 
Trap doors. ....... O. M. Edwards Co., Syracuse, N. Y. 

eatherseal....... Industrial Rubber Goods Co., St. Joseph, Mo. 

[jS Coach & Car Equipment Co., Chi 
Heywood-Wakefield Co., Gardner. Mass. 
Window wipers ....C. A. Sprague Devices Co., Michigan City, Ind. 
Window-sil capping Westinghouse Electric Corp., Pittsburgh, Pa. 
Glass—operator's windshield. . . Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Glass—sash............. 50) Libbey-Owens-Ford Glass Co., Toledo. Ohio 
50) Pittaburgh Plate Glass Co., Pittsburgh, Pa. 
Lokiin ires Yale g Towne Manufacturing Company, Stam- 
„ Conn. 
Luggage racks........... 50) Adams & Westlake Co., Elkhart, Ind. 
{80} E. A. Lundy Co., New York 

Doors; end door curtains...... Morton Manufacturing Co., Chica 
Side window curtains......... Adams & Westlake Co., Elkhart, Ind. 
Door hangers........ . .Ellcon Co., New York 
Door hardware . . . .James L. Howard & Co., Hartford, Conn. 


n Storage Bat Div. Thomas A. 
Edison, Inc., West бее, N: J. 


Motor altermator and starter; 


bon pile lamp regulator. . .Safety Car Heating & Lighting Co., New York 
Chou гаре с e Westlaghouse Elestrio Cano, Со. Мот Pao 
Motorsand gear units; electrical 

Propulsion and control equip- 


General Electric Company, Soheneotady, N. Y, 
Pyle-National Co., Chioago 


Luminator, Inc., Chicago oa; 
Lovell-Dressel Co., N.J. 


General Electric Co., Schenectady, N. Y. 
Arrow- Hart & Hegeman Electric Co., Hart- 


ford, . 
Westinghouse Electric 


., Pittsburgh, Pa. 

IM hals Aircraft-Marine Products Co., Harrisburg, Pa. 

ment.. . mora .(50) Frigi але Dies General Motors Corp., Day- 

n, 
(50) E. A. Lundy Company, New York 

dic erus filters.............. AirMaze Corp., Cleveland, Ohio 
Uni-Flo grilles............... Barber-Colman Co., Rockford, Ill. 
Aerofuse outlets; Aerovane 

grille... ie oe aver кэз» E. A. Lundy Co., New York 


Heating and air conditioning 
temperature 
ment........ is i "e 00) Detroit Lubricator Co., Detroit, Mich. 


Vapor Heating s Chicago 

(30) Sheffler Gross Co., Philadelphia, Pa. 

Cab heaters; floor heaters; —— 
electric heating banks....... fear Utility Co., Chica 
Bell cord and hooks. ......... James L. Howard & Co., Hartford, Conn. 
Fire extingu ... . Buffalo Fire Appliance Corp.. Dayton, Ohio 
Норрегз.................... Dayton Manufacturing Company, Dayton, Ohio 
La toilet door. ......... Russell & Erwin Div., American Hardware Co., 
New Britain, Conn. 

Гауаќогіев..,................ Crane Co., Chicago 
Paint—interior.......... (50) Pittaburgh, Plate Glass Co., Pittsburgh, Pa. 

(50) Sherwin-Williams Co., Cleveland, Ohio 
Paint—exterior.............. E. I. du Pont de Nemours & Co., Wilmington, 
Ticket holders. .............. Adams & Westlake Co., Chicago 


wires. During acceleration, the traction motors on each 
car are first connected all four in series and the re- 
sistance is cut out in nine steps so as to provide smooth 
acceleration. The progression of the electro-pneumatic 
controller from step to step is governed by an accelerat- 
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ing relay which holds constant current through the mo- 
tors. The circuits are so arranged that, after transition 
from series-parallel motor connections, acceleration is 
continued by rotation of the controller cam-shaft back 
through the nine steps to its original position. A notch- 
ing relay enables the engineman to arrest the accelerat- 
ing progression by moving the master controller handle 
back one notch. This feature has been incorporated to 
approximate the operation of controllers on the cars 
already in service. 

Two steps of field shunting are provided when the 
motors are in the final running position: two in series, 
two groups in parallel. This gives a total of 20 steps, 
double the number on the older cars. After all accelerat- 
ing resistance has been cut out of the circuit, the four 
field-shunting contactors automatically close, inserting 
suitable resistance and inductance in parallel with the 
main motor fields. The first step of field shunting is 
controlled by the accelerating relay, and the ер 0 Ьу 
the field shunting relay. 

A master controller is installed in each operator's 
compartment. These compartments are located at di- 
agonally opposite corners of each car, enabling the cars 
to be used in any desired combination. The design of 
this controller embodies many desirable features which 
have already been tested on other modern equipments. 
It is of the cam-operated, individual-switch type, and is 
equipped with a safety control tip-up operating handle 
which acts to remove power and apply emergency brakes 
if the pressure of the engineer's hand is released. The 
controller has five positions: Of, Switching, Series, 
Series-Parallel, and Field Shunting. A special reverse- 
handle locking mechanism is used so that the same key 
will lock and unlock controllers on both new and old 
cars. 

A pair of line breakers, working in conjunction with 
the master controller, initially closes the traction motor 
circuit, and also acts to break the circuit when control 
power is removed. This device consists of two electro- 
pneumatic contactors connected in series to afford satis- 
factory line current interrupting characteristics. It also 
serves to protect the traction motors against overloads 
and power interruptions. 

An unusual feature of these cars is the use of a circuit- 
breaker as a main switch and the installation of circuit- 
breakers in the control and lighting circuits wherever 
possible. These breakers are of the Westinghouse Delon 


The control includes a high-speed potential relay which 
is energized as soon as the collector shoes contact the 
third rail, and which is adjusted to drop out if the line 
potential falls below a certain value. en the relay 
contacts open, the main circuits are interrupted and the 
motor controller automatically moves to the Off position. 
This prevents restoration of line potential on the motors 
until the full value of starting resistance is in the circuit. 

The brake equipment is a combination of automatic 
and electro-pneumatic air brake systems. It employs the 
D-22.BR control valve, and includes electro-pneumatic 
features for high-speed operation. The electric portion 
of the brake equipment consists of two magnet valves on 
each car, and controlled by the operator's brake valve on 
the head car. This arrangement insures simultaneous 
operation on all cars of a train. Air pressure is main- 
tained by a 600-volt, single-stage air compressor having 
8 piston displacement of 35 cu. ft. per min. 

The cars are heated by electric heaters mounted along 
each side of the walls just above the floor level and also 
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Control position—There is one at each end of the cars 


by a bank of electric heaters mounted overhead. The 
total connected heating load is 49 kw. This includes 30 
kw. in floor heaters, 17 kw. in the overhead units and 
2 kw. in the toilet. The overhead heaters are blown by 
the fans which are a part of the air conditioning evapo- 
rator unit. The air conditioning units have a refrigerating 
capacity of seven tons. 

Fluorescent lights provide a continuous band of light 
along the center of the ceiling from end to end of the car. 
The lamps used are 40-watt, 48-in. T-12, 3500-deg. 
white, instant-start, high humidity. Incandescent lamps 
are used in the cabs, under lowered ceilings, at ends of 
car bodies, and for headlights. 

A 10hp. motor is used to drive the air conditioning 
compressor, a 1-hp. motor operates the condenser fan, and 
a l-hp. motor drives the evaporator blower. А 4-kw. 
motor-generator set supplies 75-volt auxiliary power for 
controls, battery charging and incandescent lamps. The 
motor of the motor generator set operates on third-rail 
voltage. А .38-ohm limiting resistor is used in series 
with the power supply to the above four auxiliary motors, 
air compressor motor and cab heater. The battery is an 
Edison A4HW type, having an 8-hour capacity of 170 
amp.-hr. 

Alternating-current power at 110 volts is used for 
fluorescent lamps, water-cooler motor, cab-heater motor 
and cab-defroster glass. This power is supplied by a 
Safety, 2-kw., 6-cycle motor alternator. The total a.c. 
load is 1,500 watts, consisting of 1,020 watts for the 
fluorescent lamps, 60 watts for the cab heater motor, and 
180 watts for the defroster glass and 240 watts for the 
water cooler. 

The defroster glass, used for the operator's window, 
is known as Electropane. It has a coating of stannic 
oxide which constitutes a conducting surface with a 
resistance sufficient to develop a 180-watt load at 110 
volts. It effectively prevents frost or ice from forming 
on the glass without the aid of an external heating device. 

The cab heater in the operator's cab and the Electro- 
pane glass of the window are automatically disconnected 
by a door switch when the door is closed, shutting off 
operator's position. 
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All direct-current lamps are supplied from the 4-kw. 
control and battery-charging generator through a carbon- 
pile lamp regulator. 

Solderless terminals are used on all No. 12 and No. 14 
wire. Larger wires and cables use soldered terminals and 
connectors. 


A Three-in-One Type 
of Wheel Protection 


(Continued from page 579) 

relative position of a brush group, A or B, in one of the 
other switches, the timing relay connected to that brush 
group will operate, closing its contact J. Each timing re- 
lay is adjusted to delay its release for a fraction of a 
second after the brush groups have rotated from the 
relative (operate) position for that relay. It will be 
noted that contacts J of the relays A and B are con- 
nected to brush groups 41 and ВІ in their respective 
rotary switches. 

The spacing of the brush groups A and AJ, also B 
and Bl, is such that it is impossible to have a circuit 
completed through them at the same time. 

In normal operation (no slippage of wheels) the rela- 
tive rotation is slow enough for each timing relay to 
have released before brush M can rotate into alinement 
with the brush group Al or BI connected to contact 
1, and no operation will occur. However, when wheel 
slippage occurs, rapid relative rotation of the brushes 
will cause the circuit from the rotary switch to reach 
contact 1 before the timing relay has released. The 
circuit will then pass across contact I to operate the con- 
trol relay C which operates the protective circuit. 

When slippage is eliminated and normal rolling is 
restored, the timing relays will again be released before 
the circuit to contact 7 is closed. Therefore, relay C will 
automatically release as the protective circuit is no 
longer required. Two or three seconds are usually re- 

ired for the entire control for a normal slippage of 
the wheels. Should the slippage continue for a period 
of time, indicating an abnormal condition, such as а 
locked wheel, the protecting circuit will become рег. 
manently operated by the action of a simple timing 
device (not shown on basic wiring diagram). A light 
on the panel box will indicate the unit in trouble. A 
manual reset is provided inside the panel box for clear- 
ing the protective circuit after an emergency warning. 

The warning circuit also will be operated if a fuse 
fails or the device is inadvertently shut off. 

The protective circuit from the American Brake Shoe 
Controller can be connected to the usual slip relay circuit 
and effect correction of spin through the operation of that 
circuit. The manner in which the connection is made 
should be in accordance with the recommendations of 
the Diesel locomotive builder. 

When the equipment is connected in this manner, the 
existing wheel slip light in the cab will not only indicate 
each spin correction, but will also indicate slipping 
or sliding of locomotive wheels during braking. The 
light will remain on continuously if the American Brake 
Shoe Controller snaps to the emergency warning posi- 
tion. The circuit can be used to energize additional 
alarms or set the brakes if desired. 


* All rotary switches are identical and may be mounted at any axle on the 
unit. А single brush group, M, is shown in one rotary switch in Fig. 2. 
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Santa Fe Traction Moto 
Maintenance Pr 


Methods and equipment used in the San Bernardi: 
maximum services from traction motors were devel 
ence with locomotives operating under a great vai 


Left: Fig. 2—A batch of armatures going into one of th 
Right: Fig. 3— Blower for accelerating the cooling | 
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Right: Fig. 4—A 36-in. Amer- 
ican Engine lathe, is used for 
making fine cuts for commu- 
tator turning 


Below: Fig. 5—A D-7 arma- 
ture in the Gisholt Dynetric 
balancing machine 


Part II 


V arous electric repair shop operations as performed 
by the Santa Fe in its San Bernardino, Calif., shops were 
described in the previous issue. These included cleaning, 
stripping, overhaul of armature shafts, alignment of core 
slots and commutator bars and winding. Other practices 
as developed in this shop are described in the following. 


Impregnating, Baking and Banding 


After soldering, the armature is put іп a lathe for clean- 
ing the risers and is retested for shorts and grounds. 

The armature is then impregnated two times with the 
temporary bands still over the coil ends and with the 
protective ring over the mica still in place. The varnish 
used does not require heating before impregnation. Ar- 
matures are placed in the vacuum tank, and 28 in. vacuum 
pulled for 30 minutes, after which the varnish is pulled 
into the tank to the proper level, then the tank of arma- 
tures is brought under 25 lb. pressure with CO» gas for 
30 min. Varnish is pushed back into, storage tank, and 
vacuum is again pulled for 30 min. When the armature 
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is removed from the impregnator, the excess varnish is 
washed from iron parts with varnish thinner. The arma- 
ture is baked out after each impregnation for 12 to 14 hr. 
at 300 deg. F. 

When the armature comes out of the oven for the sec- 
ond time, the temporary ring is removed and end-bell 
insulation and end bell are applied. The rear coil ends 
are mudded-in to prevent the accumulation of excess var- 
nish during the third impregnation. 

After the armature is cool, the temporary bands are 
removed and it is put into a banding machine for the ap- 
plication of banding insulation and permanent bands. It 
is then vacuum impregnated for the third time, and baked 
for 22 hours at 300 deg. F. 


Fig. 6—Retaping and reconditioning of field coils 
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Fig. 7—The positioner used for removing and apply- 
ing coils and wiring to field frames is shop-made 


If necessary, the commutator is tightened while it is 
still hot. The commutator is then turned, undercut if 
necessary and burrs removed. The armature is then bal- 
anced in a balancing machine. 

Pinion fits are gauged and blued. Nothing less than a 
90 per cent fit is considered acceptable. The final check 
on the armature consists of a bar-to-bar and high-pot test 
after which it is spray-painted. 


A record is kept of field-coil mileage and, as motors 
come into the shop, an inspection is made of the condi- 
tion of the field coil insulation. It has been the experi- 
ence of the Santa Fe that most of its Class B insulation 
reaches the end of its serviceability after about 600,000 
miles of service. 

The coils are always Megger tested and given a high 


Fig. 9—Plate and gauge used to check bear- 
ing fits on commutator end of motor frames 
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Fig. 8—Spray p 
frame in front 


potential test. 
moved and re-in 
of silicone-treate 
Silastic silicone 
When it is no 
are sprayed with 
and hi-potted at 
After coils ai 
frames and coils 
floor in front of 


Fig. 10—Upper en 
gauge is used to ch 


Fig. 11 — Indicating bearing 
caps and parts for warpage or 
misalignment 


rate at which air is drawn into the booth is sufficient to 
permit painting at distances up to ten feet from the booth. 

Worm brush shaft spindles and holes are refitted by 
welding up holes and building up bosses on older types. 
The holes are redrilled for 14-in. shafts, and the shafts 
are keyed for large cotter pins at each end. New thimbles 
are also made for adjusting brush tension on the 14-in. 
shafts. 

Brush holders are checked for fit and worn brush holders 
are discarded. Brush spring tension is measured and ad- 
justed to the correct value. New insulators and insulation 
are applied when necessary. 


Bearing Housing Fits 


Great care is taken to align and fit bearing housings 
accurately. Parallel fits on the frame and pinion end of 
motor frames are not allowed to exceed E.M.D. specifica- 
tions for tolerance. If they do, they are machined. If one 
end is machined, the other end also is machined to keep 
the length between parallel faces up to specifications. 

If a bore is oversize, it is built up with metal spray and 
reground. If too much build-up is required, it is bored 
to the next size (146 іп. larger). Two rebores, respectively 
14 g-in. and !4-in., are permitted. Bearing housing pilots 
may also be built up with metal spray. 

The method used for checking bore and parallel fits on 
motor frames is shown in Figs. 9 and 10. The motor frame 
is placed on end with the commutator end down. The bore 
fit is first checked with a micrometer. This fit seldom 
shows much wear, but if necessary can be built up. 

If the commutator end bearing fit is O.K., a plate which 
fits the bore is placed into the bore as shown in Fig. 9. 
The plate has a center into which a ball-bearing is fitted. 
Resting on the center of the bearing is a shaft which ex- 
tends upward through the pinion end of the frame as 
shown in Fig. 10. Four adjustable rods project out from 
the shaft to touch the bore fit on this end. Above the rods 
is a rotating arm which carries a dial gauge on its outer 
end. The gauge may be rotated so that it contacts either 
the bore or the parallel fit. 

With the aid of this gauge against the bore fit, the 
operator centers the shaft by adjusting the length of the 
arms. This is done by screwing them in and out of the 
center ring. The gauge will then show any wear of the 
bore. With the gauge in the position shown in the illustra- 
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tion (Fig. 10), it will indicate any warping or wear of 
the face. 

А second dial gauge, also mounted on a rod which may 
be rotated around the shaft (Fig. 9), is used to check 
the parallel face of the bearing fit on the commutator end. 

Bearing housings and parts are also checked for warp- 
age of parallel faces with a dial gauge in a similar man- 
ner. All bores are also micrometered. 

Before any fits are built up with metal spray, they are 
ground out slightly and after building up they may then 
be ground to size without cutting through the sprayed 
metal at any point. 

Frame housing bore fits are machined or ground out on 
a horizontal boring mill. Bearing housings are ground 
on a vertical boring mill. 


Fig. 12—In the foreground is а 40-in. Colburn boring 
mill being used for grinding pinion end housings— 
Beyond it is a 36-in. Bullard vertical turret lathe 
being used for boring and grinding bearing caps 
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Axle bearing cap fits and axle cap spline fits are checked 
for wear. The spline fits are checked with a feeler gauge 
when bolted in place. 

If necessary the axle bearing cap may be built up with 
welding and two-inch sections on opposite sides of the 
axles way in the frame may also be built up. If any weld- 
ing is done on the frame, it is first stripped and is stress 
relieved before machining. 

Completed assembled motors are run in without load on 
shop power before they are returned to service. The temp- 
eratures of the bearings are checked periodically during 
this run in. 


Shop and Equipment 


The electric shop which also includes small motor repair 
facilities is 74 ft. wide and 447 ft. long. It is served by 
two 15-ton traveling cranes, fourteen 2-ton wall mounted 
jib cranes, three 2-ton, 360-deg. jib cranes, two 1-ton, 360- 
deg. jib crane. Outside the shop, along one wall, there 
are two 2-ton jib cranes, one over the cleaning stand 
and the other over the Oakite vats. 

Major items of machinery and maintenance equip- 
ment used in the shop are as follows: 

25 horizontal armature stands—plate stands with holes 
are used for storing armatures awaiting repairs 

2 armature banding machines 

l Lathe used for armature banding 

6 Large electric ovens for baking 

1 Small electric oven for heating small parts such as 
bearing races and oil slingers for shrinking-on 

1 High-potential testing machine with 15 kva. burnout 

1 Pot soldering machine 

2 Vacuum impregnators 

2 Vertical turret lathes (40-in. and 36-in. respectively) 

4 Grinders including one for carbide tools 

1 Welding booth 14 ft. x 18 ft. Also portable welding 
shield 

1 Steam-heated cleaning tank 6 ft. x 6 ft. x 12 ft. 

1 Vapor degreaser : 

3 Welding sets (175-amp.) 

2 Armature balancing machines 
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Left: Fig. 13—Line boring 
axles caps on one of the two 
horizontal boring mills 


Below: Fig. 14—Testing tem- 
peratures of bearings on motor 
undergoing final running test 


2 Commutator undercutting machines 

1 Bearing puller 

5 Lathes (24-in. to 36-in.) 

1 Drill press 

1 250-ton hydraulic press 

2 Field positioners 

2 Horizontal boring and milling machines 

1 Steam oven which holds 6 motor frames 

1 Double-end buffing wheel 

1 Armature commutator line-up table (built by rail- 
road) f 

2 Air-operated bearing presses 

Work in the electrical shop is performed under the 
direction of H. V. Gill, who is superintendent of shops, 
San Bernardino, Calif. Matt Flory is electrical foreman 
of the traction motor shop, assisted by L. W. Hoff on the 
day shift, and Andrew S. Bayus who is night electrical 
foreman. 


OCTOBER, 1950 


А Slump in 
Coal Economy 


In a relatively short period of less than five full years the 
amount of coal consumed monthly in road service by 
steam locomotives on the Class I railways has declined 
from 8.2 million tons to 3.8 million tons—more than 53 
per cent. In 1945 the monthly consumption in road 
freight service was 6.3 million tons and in road pas- 
senger service, 1.9 million tons. During the first five 
months of 1950 the monthly average in freight service was 
3.2 million tons and in passenger service, 0.6 million tons, 
a total decline in both services of nearly 415 million 
tons a month. 

This is one of the striking evidences of the changes 
which are taking place on the railroads as a result of the 
rapid increase in the proportion of traffic which is being 
handled by Diesel-electric motive power. But these 
figures alone do not tell the complete story of what has 
been happening to steam-locomotive operation. 

During the 12 months of 1941 the average coal con- 
sumption per thousand gross ton miles of freight move- 
ment was 113 lb. In 1945 the average had increased to 
123 1Ь.; it dropped to 122 lb. in 1949 and was back to 
127 lb. during the first five months of 1950. This repre- 
sents an increase of 8 per cent in 1949 and 12 per cent 
for the short period in 1950. In passenger service the 
slump in economy is even more marked; coal consump- 
tion per passenger-train car-mile has increased by well 
over 20 per cent. 

One of the reasons for the slump in coal economy dur- 
ing the war was the inability of the railroads to secure 
an adequaate supply of locomotive coal of a desirable 
quality. The worst of the war-time fuels have since dis- 
appeared. But the post-war promise of improvements 
which would reserve the better grades of coal for loco- 
motive use and utilize the fines in stationary power 
plants came to naught because of the rapid waning of the 
interest of the railroads in coal of any quality as locomo- 
tive fuel. The quality of the coal in use on many railroads 
today is far less than the best. 

Another cause for the post-war failure to restore coal 
economy to pre-war levels is the effect of the decreasing 
proportion of steam locomotive service. The services lost 
to steam is that which offers the best opportunity for the 
attainment of high fuel economy and those retained are 
proportionately high in marginal services which inher- 
ently produce low fuel economy. 

But with due regard to this condition, there is room 
for a healthy suspicion that a considerable degree of 
laxity in the handling and firing of coal has been en- 
gendered by the overwhelming shift in interest from such 
questions as the quality of locomotive coal and of steam 
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locomotive performance generally to the problems of 
Diesel locomotive operation. 

The effect is concealed to some extent by the steadily 
declining amount of coal consumed because of the month- 
by-month increase in the proportion of the service being 
performed by Diesels. But it is there, none the less, and is 
costing the railroads money. Even with the reduced 
amount of coal being used in road locomotive service 
today, a restoration of the 1941 fuel rates would effect 
an average reduction in the monthly coal consumption of 
450,000 tons—more than 5 million tons a year. Even 
though only part of this amount can be saved it is worth 
some effort. The inspiration for such an effort must come 
from the very top of the organization. 


More Intensive 
Car Use 


With the country now experiencing a shortage of freight 
cars, especially box, gondola, hopper and flat cars, it is 
important to take every practicable step to increase freight 
car ownership, concentrate on repairs to cars which can 
be returned to service with the least possible delay and 
also get the greatest practicable use out of equipment 
now in service. 

In discussing the subject, “Transportation a Full-Time 
Team-Work Job” at the initial Fall meeting on September 
11 of the Car Foremen’s Association of Chicago, C. R. 
Megee, vice-chairman of the A. A. R. Car Service Divi- 
sion, pointed out that the orders for new cars which 
averaged about 100,000 units a year in 1947 and 1948 
unfortunately dropped to about 9,600 units in 1949 
bringing the number of cars on order and undelivered 
down to 14,300 on December 1, 1949, a low for the 
decade. 

Railroads are now trying to build up their inventory 
of new equipment by a substantial figure, referred to by 
Mr. Megee as about 122,000 cars representing an invest- 
ment of over $500 million. These cars will not become 
immediately available, however, so emphasis must be 
placed on more efficient handling and use of present 
equipment. 

One of the best means of accomplishing this objective 
is realized to be the prompt repair and return of bad- 
order freight equipment to revenue service. The organized 
program for reducing the number of unserviceable freight 
cars to 5 per cent of the ownership which railroads are 
now working on is definitely a construction step in the 
right direction, but one not so easy to carry out. A large 
amount of additional physical work, ordering of mate- 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 591 


rials, advance planning by supervision and coordinated 
effort by all departments is essential and indeed proves 
a “full-time” job. 

In addition to repairing and upgrading cars as 
promptly as possible after they reach repair tracks, other 
suggestions are that they be switched and spotted 
promptly, and that a selective program for placing cars on 
repair tracks which can be returned to service with the 
least delay and cost be followed. In this connection, a 
method of distinctive carding may help indicate to yard 
forces those cars which should be given preference in 
movement to repair tracks, the general order being (1) 
all loads, (2) empties of types most in demand and (3) 
empties of other types requiring least repairs. 

As regards the more efficient use of cars which is so 
essential under present conditions, continued emphasis 
must be placed on heavier loading, less delay in loading 
and unloading, minimizing delays at terminals and on the 
road, more quick and thorough cleaning of cars after 
unloading and the full cooperation of all railroad depart- 
. ments involved, as well as shippers, in the attainment of 

"these objectives. 


M 


How About Core Loss? 


There are those in railroad circles who feel a bit resentful 
toward the Diesel for the manner in which it is pushing 
the steam locomotive into the discard. А few seem even 
to look hopefully for a calamity. They say, for example, 
“Just wait until the Diesels get old and see what happens 
to maintenance costs." ` 


In case after case the Diesel has been able to disprove | 


this kind of criticism and in many instances maintenance 
costs have gone down instead of up. But the situation 
is not one about which anyone can afford to be smug. 
Battles swing back and forth and eternal vigilance is the 
first requisite of victory. 

One case in point has to do with the traction motor. 
Maintainers of road locomotives have anticipated and, 
in some cases, realized the overhaul of motors at 250,000- 
to 300,000-mile intervals with rewinds at every third or 
fourth overhaul This would result in what has been 
called the million-mile motor. It would mean that every 
third or fourth overhaul would be a rewind. 

Some operators claim even better performance than 
this, but the burden of proof is on them. Others acknowl- 
edge an increase in the percentage of rewinds, and since 
they are among the best in the business, it becomes im- 
portant to discover the reason. It could be the fault of the 
operating department, but before the maintainers can 
win such an argument, they must be completely sure of 
their own ground. 

For example, some maintainers are beginning to wonder 
about core loss. Every time a motor is rewound, coils 
are removed and core slots are thoroughly cleaned. In 
the process, laminations can be burred over and shorted. 
This would cause an increase in core loss and there may 
be other reasons, including operation under severe 
vibration. Increased core loss means loss of capacity; 
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and, what is more important, it means increased heating 
under a given load. 

Perhaps the spectre of increasing core loss is just a 
bogey-man, but it would seem to warrant some investiga- 
tion, and it is gratifying to know that at least one shop is 
setting up test equipment by means of which it can be 
measured. 


How Much 
Per Pound? 


The expected large-volume freight-car buying for the 
next several years again brings to mind the question of 
how much additional money can be justifiably spent for 
each pound of weight saved. The question is timely be 
cause the several hundred-thousand freight cars to be 
built will be running for a long time, and no oppor- 
tunity to incorporate money-saving features into these 
cars should be overlooked. 

It also seems appropriate to differentiate between the 
value to be derived from a saving in sprung weight as 
contrasted with an equal saving in unsprung weight. lt 
might also be worth while to put a monetary value on 
converting unsprung weight into sprung weight. "There 
are several advantages to keeping unsprung weight to a 
minimum that overshadow the general value of lightening 
weight. Chief among these is the reduction of fatigue 
stresses. While these may not be great in magnitude and 
may not often cause a load-carrying member to fail. 
when such a failure does occur it frequently results in a 
serious and expensive accident. 

To take one example, an unsprung side frame receive: 
a great many shock loads. While it requires many stress 
reversals to cause a side frame to fail, such a failure can 
cause a bad wreck. The savings, therefore, cannot simply 
be measured by the increased life of the side frames. A 
secondary possibility that is worth some thought is that 
the reduction in unsprung weight can lower the severity 
of the shocks to the point where the failure will proceed 
slowly enough to permit discovery before ultimate failure. 
For example, a part may develop a small crack after 
inspection yet fail completely before the end of the 
division, resulting in a train wreck. By reducing the 
pace at which the failure proceeds, the defect can be 
discovered and accidents prevented. Just how many is. 
of course, a matter of speculation, but the possibility is an 
intangible factor in favor of minimizing unsprung weight. 

An attempt to measure the differential of value between 
reducing sprung weight and unsprung weight before the 
general question of how much it is worth to save a pound 
of weight may seem like an attempt to put the cart before 
the horse. But rather than this detail being merely а 
fine phase of the overall problem to be settled after the 
general question of weight evaluation is settled, it is a 
point that should be studied concurrently with the other 
factors involved. Any study that has for its purpose the 
evaluation of weight saving should take into consideration 
every possible phase of the general subject. 
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QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 
who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source from which authoritative answer can be secured. 


Diesel-Electric Locomotives* 


GENERAL 

1-Q.—What do the road locomotives consist of? A.— 
1600-hp. freight units and 2210-hp. passenger units. 

2-Q.—Which units are designated as independent? A.— 
Those units which are equipped with operating cabs and 
can be moved independently. 

3-Q.—What is the classification of this unt? A,— 
This unit is known as the A unit. 

4-Q.—W hich units could not be considered independent? 
A.—Those without operating cabs, the B or trailing unit. 

5-Q.—Can the B unit be moved independently? A.— 
Not unless it is equipped with hostler controls. 

.—What is used to make up a freight locomotive? 
A.—Different combinations of 1600-hp. freight units may 
be used to make up a locomotive. 

7-Q.—How is the 1600-hp. locomotive designated?  A.— 
As a singe A unit. 

8-Q.—What is a 3200-hp. locomotive composed of? 
A.—Either a combination of two A units back to back or 
an AB combination. 

9-Q.—What comprises а 4800-hp. locomotive? A.— 
Either a combination ABA or an ABB. 

10-Q.— How is a 6400-hp. locomotivt made up? A,— 
Either an ABBA or an ABBB combination. 

11-Q.—What does а 2250-hp. passenger unit comprise? 
A.—A single A unit. 

12-Q.—What is the 4500-hp. locomotive combination? 
A.—A passenger locomotive comprised of an AA or ап AB 
combination. 

13-Q.—How is the 6,750-hp. passenger locomotive made 
up? A.—An ABA or ABB combination. 

14-Q.—When a locomotive is made up of several units, 
does each unit operate independently? A.—No. Multiple 
units are controlled from one operating cab. 

15-Q.—What provides for such multiple unit operation? 
A.—Control wires and air hoses connect the units to pro- 
vide for multiple unit operation. 

16-Q.—Describe the 1600-hp. road switcher locomotive. 
A.—A 1600-hp. road switcher is a single-unit locomotive 
designed for passenger, freight or switching service. 

17-Q.—Can this type be utilized for multiple-unit opera- 


* This is the first installment of a new series of questions and answers 
relating to the Alco-G.E. line of Diesel-electric locomotives. The first group of 
questions and answers are general in nature; subsequent issues will contain others 

t deal with locomotive parts in detail.—Enprron. 
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tion? A.—Yes. Controls may be applied for multiple-unit 
operation of two, three or four units controlled from one 
cab. 


DiesEL ENGINES 

18-Q.—With what t ne are these locomotives 
ж AL A Vises come With «4i deg. angle 
between the banks. 

dono many cylinders are built in these engines? 
A.—The 1600-hp. engine has 12 cylinders; the 2250-hp. 
engine has 16 cylinders. 

20-Q.—W hat is the bore and stroke of these engines? 
AÀ.— Bore, 9-in.; stroke, 1015.-in. 

21-Q.— Describe the engine further. A.—The engine is 
single acting, turbo-supercharged, of four stroke cycle 
having an open combustion chamber with solid fuel in- 
jection, two intake and two exhaust valves. 

22-Q.—How is the fuel supplied? A. —By means of an 
individual fuel injection pump and nozzle бг еасһ суйп- 
дет. 

23-Q.—What is the engine speed range and how is it 
controlled? A.—350 to 1,000 r.p.m. and governed by an 
electro-hydraulic power plant regulator. 

4-Q.—What is meant by the term four stroke cycle? 
A.— Each cylinder requires two engine revolutions or four 
strokes of the piston to complete one working cycle. 
25-Q.—Describe the first stroke of the cycle. A.—First, 
air is blown into the cylinder on the down or intake stroke 
by the turbo-supercharger. 

26-Q.— Describe the second stroke. A. —On the rising, 
or compression stroke, this air is compressed by the piston 
with a lie increase in air temperature. 

27-Q.—W hat happens just before the end of this stroke? 
A.—Just before the end of the compression stroke, fuel 
is injected into the cylinder where it is ignited. 

28-Q.—What causes the fuel to ignite? A——The heat of 
the compressed air. 

29-Q.—Describe the third stroke. A. The resulting 
combustion increases the cylinder pressure which on the 
third or power stroke forces the piston down. 

30-Q.—Describe the fourth strike. A.—On the fourth 
or last stroke (exhaust) the burned gases are expelled 
by the piston traveling upward. 

31-Q.—What other important action takes place during 
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this stroke? A, —Scavenging action by the turbo-super- 
charger. 

32-Q.—W hat makes this action possible? A.—Large in- 
take and exhaust valve overlap. 

33-Q.—How is the engine frame constructed? A.—The 
engine has an all welded box type steel frame. 

34-Q.—W hat kind of a cooling system is used? A.A 
closed cooling system. The cooling water flows succes- 
sively through the engine, radiators and lubricating oil 
cooler, circulated by an engine driven centrifugal pump. 


35-Q.—How is the water cooled? A.—By means of the 
fan cooled radiators. 

36-Q.—What type lubrication is provided? A. — Full 
pressure lubrication of all parts is provided. 

37-Q.—How is the lubricating oil cooled? A. —By water 
in the heat exchanger. 

38-Q.—How is the engine temperature controlled? A.— 
Thermostatically controlled modulating type radiator 
shutters and an eddy current clutch driven fan maintain 
the desired engine temperatures automatically. 


Steam Locomotive Practice 


Duplicate Locomotive Numbers 


Q.—Is it permissible to have duplicate locomotive 
numbers assigned on the same railroad? One road is at 
the present time being Dieselized and with contemplated 
renumbering program there will be a possibility of 
having a steam and Diesel locomotive with the same 
number in the event the steam locomotive is not retired 
prior to the delivery of the new Diesel? —F. E. V. 

A.—The I.C.C. rules do not contain any specific instruc- 
tions as to the numbering of locomotives. For the pur- 
pose of identification and filing of reports the duplication 
of numbers on the same railroad would not be desirable. 

Rule 104: Each locomotive and tender shall be in- 
spected after each trip, or day's work, and the defects 
found reported оп an apprived form to the proper repre- 
sentative of the company. ‘This form shall show the name 
of the railroad, the initials and number of the locomotive, 
the place, date, and time of inspection, etc. 

Interpretations of Rule 104 state:—‘The initials of the 
road need not appear, providing there are no duplicate 
engine numbers—so long as there is sufficient information 
properly to identify the locomotive." 

The general practice is to assign a new series of num- 
bers for all new equipment when built. 


When to Use Hand Holds 


Q.—Under what conditions is it necessary to apply 
toe-boards and handholds along the side of the cab of 
a steam locomotive?—R. E. V. 

A.—It is customary to apply toe boards and hand- 
holds along the sides of the cab of a steam locomotive 
where there is insufficient room between the firebox and 
the outside of the cab to provide for a door in the front 
of the cab, as a general practice toe boards are not pro- 
vided along the side of the cab when a front door opening 
can be made with a minimum width of 5 in. at the 
bottom, increasing uniformly to a minimum of 11 in. at a 
point not more than 39 in. above the top of the deck and 
the passageway through the cab is unobstructed. 


Axles Cracked in Journals 

Q.—Is it permissible to use a locomotive axle which 
has been found to be cracked in the journal?—F. E. R. 

A.—The I.C.C. Bureau of Locomotive Inspection Rule 
133 provides: 

(a) Driving, trailing, and engine truck axles with any 
of the following defects shall not be continued in service: 

(b) Bent axle; cut journals that cannot be made to run 
cool without turning; seamy journals in steel axles; 
transverse seams in iron axles, or any seams in iron 
axles causing journals to run hot, or unsafe on account 
of usage, accident, or derailment; driving, trailing, or 
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engine truck axles more than one-half inch under orig. 
inal diameter, except for locomotives having all driving 
axles of the same diameter, when other than main 
driving axles, may be worn three-fourths inch below. 

It is the general practice when a crack is found in the 
journal of a locomotive axle to turn down the journal 
until the crack is removed or the minimum diameter is 
reached. If the crack can be removed before the mini- 
mum diameter is reached the axle is returned to service. 


Retinning Aluminum Crossheads 


Q.—When retinning locomotive aluminum crosshead 
shoes, what temperatures should be used for preheating 
the shoe and for the tinning operation?—F. Е. L. 

A.—The temperatures to be used when preheating 
aluminum crosshead shoes prior to retinning and during 
the tinning operation depends upon the alloy from which 
the shoe was originally made. For Aluminum Alloy 
crosshead shoes made from 70S aluminum alloy the 
temperature of the crosshead shoe pe the retinning 
operation should be within a range of 600 deg. to 700 deg. 
Fahrenheit. Due to the loss of mechanical strength of the 
70S aluminum alloy at elevated temperatures the tem- 
perature of the crosshead shoe of this alloy and the tin 
bath should not exceed 700 deg. Fahrenheit. 


What Is Carbon Steel? 

Q.—What constitutes carbon steel? —E.F.H. 

A.—The Steel Products Manual for Hot Rolled Carbon 
Steel Bars issued by the American Iron and Steel Insti- 
tute gives the following explanation of carbon steel:— 

“By common custom steel is considered to be carbon 
steel when no minimum content is specified or required 
for aluminum, boron, chromium, cobalt, columbium, 
molybdenum, nickel, titanium, tungsten, vanadium or 
zirconium, or any other element added to obtain a de- 
sired alloying effect; when the specified minimum for 
copper does not exceed 0.40 per cent; or when the max- 
imum content specified for any of the following elements 
does not exceed the percentage noted: manganse 1.65, 
silicon 0.60, copper 0.60. 

“In all carbon steels small quantities of certain residual 
elements, unavoidably retained from raw materials, are 
sometimes found which are not specified or required, 
such as copper, nickel, molybdenum, chromium, etc. 
These elements are considered as incidental and are not 
normally determined or reported.” | 
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Driving Box Lubricators 


Q.—Are there any practical mechanical devices whereby 
the oil in the cellar of a locomotive driving box is 
brought into contact with axle journal?—E. K. 

A.— There are mechanical journal lubricators, which 
replace the conventional journal box cellars. These 
lubricators as a rule deliver oil to the journal mechanically 
when the locomotive is in operation by means of a pump 
operated by the lateral movement of the driving wheels. 


Two-Piece Cab Curtains 


Q.—When applying a back slide curtain to the rear 
opening in the back of the cab of a steam locomotive, 
is it permissible to use a two-piece curtain parted in the 
middle of the curtain or is it required that the curtain 
must open on the fireman's side?—G. F. К. 

A.—When a slide-back curtain is applied to a steam 
locomotive it must be of sufficient length and width to 
cover the opening in the rear wall of the cab. The use 
of a one-piece or two-piece curtain and manner of open- 
ing the slide-back curtain is left entirely to the indi- 
vidual road. Аз a general rule, one-piece curtains open on 
the fireman's side and two-piece curtains at the center. 


Shrinkage Tolerances 


Q.—What are the required shrinkage tolerances for 
applying tires to locomotive driving wheels, also the out 
of round tolerances of driving wheel centers before 
applying tires? Can shims be applied to compensate for 
the out of roundness of the wheel centers? —R. E. P. 


A.—The general practice of tire shrinkage allowance is 
1/80 in. per foot for 38-in. centers to 1/60 in. per foot 
for 90-inch centers; increasing uniformly between limits. 

Tires should not be mounted on wheel centers that are 
more than 3/32 in. out of round or have concave or con- 
vex faces plus or minus .015. Shims should be avoided 
wherever possible. Where wheel centers exceed these 
limits they should be built up with electric weld or other 
approved process and turned round and concentric. 


Exhaust Nozzles 


Q.—What is considered the most practical type of 
exhaust pipe nozzle? What is the purpose of an exhaust 
nozzle bridge and should the bridge be round or square 
in crossection?—F. E. D. 

A.— Tests conducted at the University of Illinois by 
Prof. Young, in which practically all designs of exhaust 
nozzles now in use were tried and the efficiency of each 
determined by its ability to provide a steam jet which 
would entrain the greatest volume of air, showed that the 
ordinary round bore nozzle, when provided with some 
sort of a spreader or bridge to roughen the steam jet, 
is for all practical purposes, the equal of any other type. 

In the course of the tests various types of exhaust 
nozzle spreaders were tried and the most satisfactory 
results were obtained with the square bar cross spreaders. 
In making the square bar spreader the diagonals of the 
cross-section of the bar are perpendicular and horizontal. 


Schedule 24RL Air Brakes 


BnEAK-IN-Two PROTECTION FEATURES 


978-Q.—How does this relay air valve function? A. — 
The appication insuring relayair valve will cut off control 
pipe 16 air to chamber D of the cut-off relayair valve and 
vent it to the atmosphere. 

979-Q.—W hat is the result of this operation? A.—The 
cut-off relayair valve will be prevented from cutting off 
the actuating chamber of the emergency application por- 
tion to the atmosphere. 

980-Q.—W hat does this insure? A.—Insures the emer- 
gency application piston moving to its applied position 
to cut off feed valve air supply to the open brake pipe 
when a break-in-two occurs. 


SAFETY CONTROL FEATURE 


981-Q.—W hen does the Safety Control Feature, as 
incorporated with 24-RL brake equipment function? 
A.—Only in case the engineman fails to hold the foot 
pedal or the automatic brake valve handle down, (with 
hinged handle only), without first making a brake appli- 
cation. 

982-Q.—What sort of a brake application must be 
made to prevent a safety control application? A —Un- 
less a brake application has first been made resulting 
in about 30 lbs. in control pipe 16, a safety control appli- 
cation will occur when the foot pedal or brake valve 
handle is not held down. 

983-Q.—What does this safety-control feature consist of? 
A.—1—A diaphragm foot valve. 2—An H-24 Relayair 
Valve Unit with a Cut-Off Valve. 3—A Service Brake 
Application Portion or an Emergency Brake Application 
Cum 4—A Volume Reservoir with a Check Valve and 

oke. 
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984-Q.—W here is the diaphragm foot-valve located? 
А.—1п the safety control pipe and having a pedal which 
is held down to suppress a safety control application. 

985-Q.—How does H-24-relay air valve unit function? 
A.—The unit, with a cut-off valve operates to prevent 
a safety control brake application when the control pipe 
16 is applied with a predetermined pressure of about 30 
lbs. permitting release of the foot pedal and brake valve 
handle (if hinged handle is used). 

986-Q.—W hat does the Service Brake Application Por- 
tion safety control details consist of? А.-А safety con- 
trol cock 134, a service application piston 112 and slide 
valve 114, check valve 351 and brake valve handle 370 
(with hinged handle brake valve only). 

987-Q.—W hat does the Emergency Brake Application 
Portion safety control details consist of? A.—A Cut-out 
Cock in pipe 10, emergency application piston 161, check 
n 351 and brake valve handle (if hinged handle is 
used). 

PRO Hon dees the volume reservoir with a check 
valve and choke function? A.—Located in application 
pipe 10 of the brake valve, they permit the engineman a 
predetermined time to suppress an inadvertently initiated 
safety control application by depressing downward either 
the brake valve handle or the foot pedal of the diaphragm 
foot valve. 

989-Q.—W hat other duty does it perform? A.—It also 
acts to stabilize the operation of the brake application 
piston. 

990-Q.—How does the air flow through the service appli- 
cation portion during the charging operation? A. —Main 
reservoir air flows into chamber А below service applica- 
tion piston 712, through choke K in the piston to chamber 
B above the piston, to passage 10 and pipe 10 to the cut- 
off valve of the relayair valve unit. 
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NEW DEVICES 


Hydraulically 
Operated Drop Tables 


The Shaw-Box Crane & Hoist Division of 
Manning, Maxwell & Moore, Inc., 
Muskegon, Mich. has introduced three 
models of hydraulically operated drop 
tables. The Type HH is available in any 
capacity required, with single or multiple 
tops; it is suitable for servicing Diesel or 
steam locomotives and operated in the 
usual deep pit. The Type H, a shallow 
pit table, requires a pit only 4!4 ft. deep. 


The Shaw-Box Type HH drop table in- 
stalled at the Pennsylvania's engine- 
house at Grand Rapids, Mich. 


It is available in capacities of 65 tons for 
handling four-wheel Diesel trucks and 100 
tons for six-wheel trucks. The Type HC 
is the small table with capacities up to 50 
tons for removing one pair of wheels from 
freight or passenger cars. Requiring only a 
narrow shallow pit, it can be installed in 
many existing pits. 

All three tables have flow equalizers 
which divide the flow from the common 
pressure line and synchronize the move- 
ment of all cylinders to keep the table 
level constant regardless of the distribu- 
tion of load on the table. The equalizers 
consist of a series of gear pumps driven by 
a common shaft and rotated by the flow 
from the pressure lines. The pumps, 
operated in individual chambers, deliver 
identical volumes of oil to each cylinder. 
Between each gear pump and its discharge 
port is a balancing valve which transmits 
the highest pressure to any port to all the 
gear pumps. 

A feature of the Type HH table is a 
two-speed lift, attained by two sets of 
cylinders in each corner. Опе set raises 


The hydraulic drop table with the top in the lowest position 


and lowers the table elevator and lifting 
beams at high speed and the second set 
makes the final few inches of lift at low 
speed. The changeover between the two 
speeds is automatic. When the elevator 
reaches its high position the lifting bars are 
extended to provide seats for the heavy 
lift cylinders to thrust against for the 
final lift. 

The traveling speed for this model is 


from zero to 50 ft. per min. with infinite 
speed control, and the traveling circuit is 
interlocked with the hoisting circuit so 
that travel is only possible when the table 
is in the low position. All motions are con- 
trolled by push buttons connected to the 
table by a flexible conductor. Track 
switches and signal lights indicate when 
the table is properly aligned with the sur- 
face track openings. 


Hydraulically operated latch mechanism, controlled by a throttle 
to eliminate manual effort, locks the table in the raised position 
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Single-Phase Motor 


For use where а constant-speed high- 
torque single-phase motor is required in 
large ratings, a new repulsion-induction 
motor has been announced by General 
Electric's Small and Medium Motor Di- 
visions. Ап addition to the company's 
Tri-Clad line, the new motor combines the 
high starting torque of the repulsion 
motor with the constant-speed character- 
istics of the induction motor. 

Designated as type SCR, the motor is 
available in 5-, 716-, and 10-һр. ratings, 


all 1,800 r.p.m. The 5-hp. unit operates 
on 115/230 volts, while the other two use 
230 volts. 

The motor is of the open (drip-proof) 
type. The cast-iron frame has a damping 
effect on noise and vibration, and covers 
are easily removed to facilitate inspection 
and maintenance of brushes. 

To assure good alignment between stator 
and rotor, the ball bearings are mounted 
directly in the end shields of the new 
motor. Improved brush holders give good 
brush stability, and brushes and rigging 
are easily serviced. Efficient cooling is 
provided by a single large-diameter cast- 
aluminum fan. 


High-Range 
Insulation Tester 


The higher and wider ranges now avail- 
able in Megger Insulation testers may be 
used in several kinds of field tests, par- 
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ticularly in testing circuit breaker bush- 
ings, and in making time-resistance (di- 
electric absorption) tests on apparatus 
which has relatively high 10-minute insu- 
lation resistance values. The instruments 
are produced by the James G. Biddle Com- 
pany, Philadelphia, Pa. 

The extremely wide range of the new 
instruments is accomplished by two over- 
lapping scales which results in an 814-in. 
scale length, as against 3ló-in. in the old 
instruments, A simple switch selects be- 
tween one scale or the other without the 
use of a multiplier or divider. 

This new high range Megger instru- 
ment gives the maintenance engineer a 
simple, relatively inexpensive tool for de- 
tecting the deterioration in bushings. In 
the cases of some generators, transformers 
and cables with relatively high 1-minute 
insulation resistance values, which may 
increase with time during time-resistance 
tests, the instrument range should be high 
enough to permit this increase of resistance 
with time to be accurately observed. 


Recorder for 
Switch Locomotives 


А switch engine recorder distributed by 
the Barco Manufacturing Company, Chi- 
cago 40, has a chart which serves as a 
permanent graphic record, an illuminated 
speedometer, a clock and a mileage indi- 
cator, all visible to the engineman and 
automatically operated. It records four 
things, — locomotive speed in miles per 
hour, distance traveled, time the locomo- 
tive is in motion and time the locomo- 
tive is idle, The recorder is adaptable to 
all types of switching locomotives, both 


steam and Diesel, and can readily be 
applied to any locomotive without major 
alterations. 

The hinged door of the recorder con- 
tains a hand-wound clock with a 30-hour 
movement specially designed to withstand 
engine vibration. This door, when un- 
locked, gives access to the chart and per- 
mits winding and setting the clock. The 
mileage indicator reading is entered on 
the chart at the start of the trip. The 
chart is then slipped under the time 
pointer and clamped with the chart spring. 
Opening and closing the door cuts the 
edge of the chart, marking the beginning 
and end of the trip. 

The chart, made of red paper, is coated 
with a white opaque wax and imprinted 
with appropriate lines. Both the dial and 
chart are calibrated from 0 to 70 m.p.h. 


The chart, revolved by the clock, is held 
against three styli. One stylus records 
the speed, a second the distance traveled, 
and a third shows whether the locomotive 
is moving or standing. 

The driving mechanism is available in 
both friction drive and axle drive models. 
The friction drive is recommended where 
it can be applied without interference. It 
consists of a drive wheel mounted in a 
casting connected to a plate by a hinged 
arm. 


Diesel Locomotive 
Water Cooler 


A packaged drinking water cooler, de- 
signed specifically for Diesel locomotive 
cab installation has been announced by 
the E. A. Lundy Company, Inc., New York. 
It bears the model. number WC-640 and 
is designed to meet the needs of the rail- 
roads for an automatic electric water cooler, 
small and compact enough to be installed 
in the confined area of a Diesel cab. It 
weighs 122 lb. and measures 32% in. x 
10 in. x 13% in. 

The cooler is self-contained with а 1-gal. 
water supply bottle and requires only con- 
nection to electrical outlet. Equipped with 
a heavy-duty air-cooled condensing unit, 
using Freon-12, the cooler is enclosed in 
a sturdily-constructed steel cabinet with 
removable panels offering ready access to 
all parts. A stainless steel alcove with 
push-button faucet is recessed in the front 
panel. Built-in control incorporates an off- 
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on switch, thermostat control, and motor 
overload protector. All metallic surfaces in 
contact with water are made of stainless 
steel to meet rigid sanitary specifications. 
Units are available for any voltage power 
source. 


Impregnated 
Dry Lubrication 


Processes that produce a solid film or dry 
lubricant impregnated into the surfaces of 
metals, plastics, rubber and ceramics in 
order to reduce friction and wear are now 
offered by the Mctal Finishing Div., Pyrene 
Manufacturing Co., Newark 5, N. J. These 
processes have proved their value for re- 
ducing wear in internal combustion en- 
gines and other moving parts. They are 
in use in disc clutches, brakes, gears, 
worms and splines to reduce erosion and 
inhibit corrosion. 

It is claimed that the desirable char- 
acteristics of graphite are retained, through- 
out wide ranges in temperature, in a 
permanent film that is unaffected by ex- 
posure to solvents or weather. In all cases, 
the processes must be adapted to specific 
engineering problems, but installation is 
simple and inexpensive. 

Electrofilm Graphite Processes, as they 
are known, were invented by the Electro- 
film Corp. of California. Along the eastern 
seaboard from Maine to Virginia they will 
be supervised through Pyrene’s Metal 
Finishing Division. They will be available 
either on job work handled in the Pyrene 
plant or, if volume warrants, on a licensing 
basis. 


Gap Table 
Grinding Machine 


А centertype grinding machine with a gap 
table, for grinding locomotive piston rods, 
and similar parts requiring additional 
swing for a large diameter of short length, 
has been announced by Cincinnati Grinders 
Inc., Cincinnati 9, Ohio. These units have 
a nominal 16 in. swing, 40 in. over gap and 
are built in. four lengths of 96, 120, 144 
and 168 in. 

The grinding wheel spindle runs on 
Filmatic bearings which develops high 
pressure wedge-shaped oil films between 
the segments and spindle diameter. Lubri- 
cation is automatic with circulating filtered 
oil. Should the lubricating system fail, the 
grinding wheel drive motor automatically 
stops. 


The table is traversed by means of a 
rack and pinion gear and a simple drive 
from the motor. Traverse rates are vari- 


able from 3 to 120 in. per min., through 
a d.c. motor, electronically controlled from 
an a.c. source. 

The electrical system for these units pro- 


The illustrated 
automatic weld 
argon shielded 


vides automatic acceleration and decelera- 
tion of the table at reversal, thereby 
eliminating shock. No mechanical clutches 
are employed. Таггу at each end of the 
table stroke can be independently adjusted 
for a time delay of zero to about 18 
seconds. 

Headstock for the unit is a dead spindle, 
d.c. motor driven unit, having a No. 15 
Brown & Sharpe taper hole in the spindle. 
The unit has a long bearing on the table, 
approximately equal to the entire length of 
the headstock casting. Spindle speeds are 
rheostat controlled and are variable from 
20 to 72 r.p.m. 

All operating controls are within con- 
venient and comfortable reach of the 
operator. Electrical control buttons and 
rheostats are grouped in a panel plainly 
labeled for quick reference, near the 
operator's right hand. A 20 hp. motor 
drives the grinding wheel spindle through 
matched V-belts; 2 hp. for the headstock 
and 1% hp. for the table drive. 

The net weight of the machine, com- 
pletely equipped, approximates 32,800 lb. 
for the 96 in. length to 42,600 lb. for the 
168 in. length. 
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Snap-on Tools Со 
Wisconsin, has annou 
square-drive socket wi 
“Master Supreme Set 
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Compare piston prices, for example: 


EMD LOCO."4A' LOCO."B" LOCO."C" 
$34.00 $180.00 $250.00 $69.30 


And remember, one piston fits all General Motors 567 Diesel 
engines — 6, 8, 12 or 16 cylinders— in freight, passenger or 
switching service. 


Lower parts inventory and lower cost parts are further 
reasons why more and more railroads are adding to their 
fleets of General Motors locomotives. 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 


3%-, 5- and 10-in. extension bars. 

The sockets feature a lock-groove in 
each of the four sides of the drive hole 
to grip the friction ball on the square 
drive of the handle for convenience and 
speed when interchanging units. Wrench 
openings are hot-broached to give clean, 
strong side walls, and the broaching chips 
are curled in at the bottom to present 
smooth, easy-to-clean interiors and to elim- 
inate ragged broach chips which could 
thread onto a bolt. Socket exteriors are 
smooth without cross knurling. Large num- 
bers and sizes are stamped on each socket. 

The handles incorporate Snap-on's new- 
style “Palm-Grip” which conforms to the 
shape of the hand. All handle units have 
a friction ball locking device held in place 
by a welch plug which is claimed to seat 
the ball and to reduce the amount of dirt 
and grit that enters to gum up the spring 
action. 

The ratchet has a 32-tooth action, and 
only a 12-in. handle swing is necessary 
for operation in restricted areas. The new 
pawl is designed to engage two teeth of 
the gear at all times to furnish a smooth 
ratchet action and additional strength. All 
units in the set are heavily chrome plated 
for lasting appearance. 


Internal Pipe Wrenches 


Roddick Internal pipe wrenches are avail- 
able in twelve standard pipe sizes from 
¥ in. to 4 in. Manufactured by the Rod- 
dick Tool Company, 112 Rochester street, 
Costa Mesa, Calif., these internal wrenches 
are equally efficient for fittings of pipe, 
electrical conduit or any type of tubing. 
They can be used for installing or extract- 
ing fittings in close quarters where con- 
ventional equipment cannot be used, and 
where the exterior cannot be marred or 
scratched. 

Heat-treated alloy steel is used for the 
construction parts. The entire line of sizes 
is available for use with standard, extra- 
heavy, and double extra-heavy pipe. In 
all sizes there- is only one moving part 
which operates on a cam principal. 


Diesel-Electric 
Power Units 


Production of a standard commercial line 
of Diesel-powered electric generator units 
is announced by Cummins Engine Com- 
pany, Inc., Columbus, Ind. Sixty-cycle units 
are available in 40, 50, 60, 75, 100, 125, 
200 and 250 kw. ratings. 

The units are designed for continuous 
service applications where the unit is the 
primary source of power. Optional equip- 
ment for the various generator units in- 
cludes automatic overspeed shut-down con- 
trol; automatic high temperature and low 
lubricating oil pressure shut-down; com- 
plete marine-type or radiator-type cooling 
systems; hydraulic governor; water-cooled 
exhaust manifold, and generator mounted 
package control unit. Special generator 
voltages and kw. ratings are also available. 
The standard Diesel generator units are of 
alternating. current type. 50-60 cycle, 3- 
phase, 3-wire, 3-phase 4-wire. 

The unit consists of the engine, direct- 
connected to a single bearing generator, 
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the engine and generator being mounted on 
a common structural steel: sub-base. АП 
kilowatt ratings shown are for continuous 
duty operation. At full load of the gener- 
ator, the engine delivers from 68 per cent 
to 76 per cent of the maximum horsepower 
available at that speed, depending upon 
the kilowatt size of the generator and the 
engine used. 


Gasket for Air 
Brake Flanged Unions 


Gustin- Bacon Manufacturing Company. 
1412 West 12th street, Kansas City, Mo. 
has announced a gasket to prevent air 
leakage at flanged pipe unions in air 
brake equipment. With the new G-B Flex- 
tite gasket, which has been considered 
by the A.A.R. Committee on Brakes and 
Brake Equipment and has been approved 
by all members of that committee, no 
special fittings for threaded pipe connec- 
tions inside flanged unions are required, 
and conventional flanged unions can still 
be used. 

The new Flextite split sealing gasket 

(Continued on page 609) 
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Can Take Jt!! 


NAME YOUR HAZARDS; the hazards that time 
and again raise havoc with the portable cords and 
cables you depend upon for the efficient operation 
of vital electric equipment. 


Water, snow and mud as pictured here; dragging over rough 
surfaces and pulling around sharp bends; runovers by heavy 
mobile equipment; grease, oil, chemicals, sunlight, heat and flame 
— a few, perhaps all of these cable enemies are writing "down 
time" into the performance records of your equipment. 


You can beat the problem, simply, economically, by specifying Simplex- 
TIREX Cords and Cables when you next order. The TIREX line is 
performance proved — proved in the field under the most severe con- 
ditions during more than a quarter-century of service to all industries. 
It includes cords and cables that meet the requirements of all portable 
electric apparatus. All are jacketed with cured-in-lead Selenium 
Neoprene Armor, the toughest, most-reliable protection available for 
portable cords and cables. 


If you would like complete information write us 
today for a TIREX Catalog, specifying the voltage 
range you are principally interested in. 


SIMPLE: WIR il 
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NEWS 


Erie to Expand Diesel Facilities 


Prans for expenditure of approximately 
$115 million for expansion of the Erie's 
Diesel locomotive repair and maintenance 
facilities have been announced by R. C. 
Randall, vice-president, operations and 
maintenance. 

About $1 million will be spent at 
Marion, Ohio, to make it the largest Diesel 
maintenance point on the railroad. Actual 
construction work, expected to begin about 
December 1, calls for increasing the size 
of present Diesel shop buildings; addi- 
tional engine pits, all with different levels 
to permit mechanics to work on any part 
of a locomotive without scaffolding; rear- 
rangement of trackage in Marion yards to 
provide room for enlargement of buildings, 
and installation of modern lighting and 
heating equipment, traveling cranes and 
other materials handling facilities. 

More than $500,000 also will be spent 
at Hornell, N. Y., to make it the Erie’s 
principal eastern Diesel locomotive repair 
and maintenance center. Work at Hornell, 
which is expected to begin about October 
15, will include extensive revision in 
existing locomotive repair buildings; re- 
arrangement of trackage into the shops; 
installation of pits with multiple working 
levels; relocation of water lines, drainage 
and sewer systems; construction of a water 
purifying plant, and expansion of locomo- 
tive fueling and sanding facilities. 

By mid 1951, according to Mr. Randall, 
about 90 per cent of the Erie's freight 
service, 98 per cent of its switching serv- 
ice, all its through passenger service and 
50 per cent of its New Jersey suburban 
passenger service will be Diesel-operated. 

When the facilities now authorized are 
completed, Marion—which is the site of 
the Erie’s principal east-west freight classi- 
fication yard—will serve as headquarters 
for most of the Diesel units assigned to 
freight service on the road’s Western dis- 
trict. Hornell will become the road’s prin- 
cipal eastern Diesel repair and mainte- 
nance center and the main point for serv- 
icing its Electro-Motive Diesels and the 
new two-unit, 4,500-hp. locomotives re- 
cently ordered for through passenger trains. 
Three-unit locomotives now assigned to 
those trains will be transferred to freight 
service. Remaining steam locomotives will 
continue to be overhauled at Hornell. 


Fuel from Oil Shale Runs 
D. & R.G.W. “Prospector” 


Dreset fuel derived from oil shale was 
used to power the Denver & Rio Grande 
Westerns streamlined “Prospector” be- 
tween Salt Lake City, Utah, and Denver, 
Colo, on a special demonstration run 


September 1. The fuel came from the 
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HEAVY DUTY 
OPPOSED-PISTON DIESEL 
MOTIVE POWER 
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to acquire the additional Diesel-electric locomotives was the outgrowth of a thorough study of tl » road's 
present and future locomotive requirements. “Ор the Pennsylvania," he said, “‘there are many train о] erations 
now powered by steam locomotives, and in a number of instances the economies inherent in Dies lization, 
compared with steam power. are not sufficient to warrant the investment in Diesels. For this mason we 
intend to continue the use of steam power where it is economically justified." 

3 To cost $120,000. 

5 The road has also ordered 300 underframes from the Greenville Steel Car Company for 70-ton flat cars 
to be built in B.&O. shops. 

5 In addition to the 200 cars reported in the September issue. 

* The five 125-ton cars will be heavy-duty depressed center cars with six-wheel trucks. The 100 cars 
will be standard 70-ton type with four-wheel trucks. 

7 [n addition, one-hundred covered hopper cars will be ordered from commercial builders. 

* [n addition to the 300 reported in the September issue. 

* The gondolas are to be divided (200 for the М.Р. and 50 each for the Gulf Coast Lines and t ie Inter- 
national-Great Northern), and the covered hopper cars (100 for the M.P. and 50 each for the G.C.L and the 
I.-GN.), and 50 50-ton pulpwood cars. 

10 For delivery first quarter 1951. 

п Part of a $214-million car-building program which the Northern Pacific has announced. Upon со npletion 
of this initial order, plans call for production of 50 steel cabooses, 100 covered hopper cars and 500 : 0-ft. box 
cars. In addition, 250 gondolas are to be purchased or built at the Brainerd shops. The 50-ft. box can initially 
ordered wi!l have 8-ft. doors designed to accommodate mechanical handling of lumber, plywood an 1 similar 
types of freight. Production schedules call for 10 to 12 cars to be built each day; it is anticipated 1 ле entire 
initial box car order will be completed by the middle of October. 

"2 Included in this program are 100 heavily insulated 50-ft. cars for carrying frozen foods. The т mainin; 
2,00€ new cars will be similar to other cars the company has placed in service during the post-war period. 
except that they will be eq ipped with larger sliding doors and will have steel sletted, instead o wooden 
floor racks. The new cars will he b:i!t in P.F.E. shops at Los Angeles, Cal., and Colton. as soon as naterials 
are available It is expected the first. cars will be in service before the middle of 1951. The program for 1950 
calls also for general repairs to almost 4,000 cars. 

и To cost approximately $2,800,000. 

M These are the box cars included in the company's car-construction program reported in the $ ptember 


issue. 

15 To cost $3,100,000. One hundred cars of the company's present fleet are to be rebuilt at a cost of :/474,000. 

16 One hundred twenty steel containers have also heen ordered for use in 10 of the gondola cirs, have 
been ordered from the Youngstown Steel Door Company. 

NOTIS be operated as a two-car train, replacing steam-powered commuter coach trains. 

Atlantic Coast Line.—The Const Line has purchased six lightweight coaches from the Budd Company- 
and four lightweight 6 double bedroom-10 roomette sleeping cars from the Pullman-Standard Car Manufac- 
turing Company. These cars were built on orders from the Chesapeake & Ohio subsequently taken over by 
the Coast Line. They are expected to be placed in service in the near future. 

Great Northern—' The Great Northern has been authorized by its board of directors to acquire 250 new 
gondola cars at a cost of $1,500,000. The road currently has on order 35 Diesel-electric locomotives, 100 
passenger-train cars and 50 refrigerator cars. 

Illinois Central.—The Illinois Central is currently taking delivery from the Pullman-Stanciard Car 
Manufacturing Company of eight lightweight 10-romette, 6-double-bedroom sleeping cars, costing ti total of 
$1,200,000, which originally were part. of a larger order placed by the Chesapeake & Ohio but transferred 
to the I.C. before the cars were actually built. 

North Western Refrigerator Line Company.—This ^ompany has awarded to the Greenville Siteel Car 
Company a contract for repairing 125 refrigerator cars. 

a ,Pennsyleania.— The Pennsylvania plans to spend approximately $4,000,000 on modernization of 40 
ning cara. 

Southern Pacific.—The Southern Pacific has received authority from its board of directors to exa rt 
or build 5,000 new frcight cars. This latest addition to the road's equipment purchase program calls for 3,500 
box cars, 1,100 gondolas, 250 covered hopper cars, 100 open hopper cars and 50 cabooses. The road has also 
received authority to purchase 46 Diesel-electric locomotives, including 21 branch-line units and 25 switchers. 


U. S. Bureau of Mines experimental oil- 


shale plant near Rifle, Colo. The demon- SELECTED MOTIVE POWER AND CAR PI 


stration of shale Diesel fuel was arranged 
by the Rio Grande in co-operation with 
Boyd Guthrie, chief of the oll-shale dem- 


onstration branch to show the practica- 


bility of such fuel. Item No. А 
Тһе *Prospector's" Diesel locomotive t de db cron dnd M 21 TORO! 
carried 3,750 gal. of Diesel fuel at the start 3-06 Total, Diesel-electric 
f the tri This fuel fined f 3-07 Total, electric. . p 
oi the trip. is tuel was refined irom 3-04 Total, їосотоНуе-тйїез................+-- 
624 tons of shale which also produced 4 Car-miles (000,000) (M-211): 
ual f li Lat 4-03 Loaded, total...............0 0225 
an equal amount of gasoline, 6,600 gal. о 4-06 Empty, total. |... озен " 
heavy fuel oil, nearly seven tons of coke a Gross ton-mniles-cers, contentsand cabooses (09N. 
and other miscellaneous by-products, ac- 6-02 Totalin кве etam locomotive trains 
cording to Mr. Guthrie. 6-03 Total in Diesel-electric locomotive trains... 
6-04 Total in electric locomotive {гаїпк........- 


12-06, Total in all trains... rica ighe Саа 
vera, train-mile (excluding light 
Labor Department Reports on 10-01 ^ Loonactive-cailes (principal and helper)... 


H 10-02 Loaded freight car-miles........----- ++ °- 
Equipment Makers 10-02 e E e lor 


Railroad locomotive and car building 10-04 Total freight car-miles (excluding caboose: 
industries “are part of a group in durable 9 oe fon miles (excluding locomotive an. x 
goods manufacturing where overtime can 12 Net ton-mile per loaded car-mile (М-211).. 
be expanded substantially to meet any de- LR Car mo Tanos (NESI) freight car-miles. . - 
fense orders,” the Bureau of Labor Statis- 14 Ave per train hour (M-211): 
tics of the U. 5. Department of Labor says саа Train ei d excluding locomotive and t 
in a recently issued report. 14 Car-miles per freight car day (M-240): 

In support of this statement, the bureau E oe ааа этот Е, 
points out that in June of this year em- 15 Average net ton-miles per freight car-day (M: 
ployees in railway and street car building 17 Per cent of home cars of total freight cars on 
plants worked an average of only 38.7 hr. 
per week, and those in locomotive and loco- Passencern Seavice (D^ 


motive parts plants only 39.5 hr., while in 


М 3 Road motive-power miles (000): 
the same month all manufacturing em- E05. [Staaten oa oy eT РОЗЕ 
, f 3-06 Diesel-electric. .... 
ployees worked an average of 40.5 hr. LO QNA à 
per week, and those in all durable goods 3-04 otal... ЕТЕ Уна 
i stri * 4 Passenger-train car-miles (000): 3 
industries 41.4 hr. On the other hand, em 4-08 “Teed tn all locomotive propelled! irain: 


ployee earnings in the railroad equipment 4-09 Total in coal-burning steam locomotive tra 
0 Total in oil-burning steam locomotive tra! 
1 


industries were considerably higher than 4- 


д a д 4- Total in Diesel-electric locomotive trains. - 
employee earnings in manufacturing gen- 12 Total car-miles per train-miles.... . . - - - -7-7 
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Евкїснт Service (Data FROM 


UING MACHINE will 


concentricity 


restore contour, equal diameter and 


„о 


to both wheels of а pair simultaneously, 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS—(Continued) 
Yarn Service (Data rrom 1.С.С. M-215) 
Freight Jard ith а, юеошоНуе houri (000): 


1 Excludes В and trailing A units. 


1,415 1,886 6,945 10,026 
234 278 1,108 1,476 
2,454 1,986 11,659 9,472 
4,130 4,176 19,843 21,108 
56 91 307 509 
12 15 64 

222 214 1,104 1 
324 355 1,644 1,772 
7.70 8.30 7.50 8.90 
views, se eite sius 17.10 17.30 17.20 17.60 
TEEPA toC x 13.70 13.20 13.70 13.50 
11.50 11.20 11.40 11.50 
ПРОСИТ, 1.77 1.83 1.85 1.93 


SUPPLY TRADE NOTES 


Iron & Steet Propucts, Inc—W. E. 
Corr of Norfolk, Va., is no longer associ- 
ated with Iron & Steel Products, Inc. 

* 

NickEL CapMiuM BATTERY CORPORATION. 
—The Valley Bearing & Equipment Co., 
1 North LaSalle street, Chicago 2, has 
been appointed sales representative for 
Nicad storage batteries. 

* 

NaTIONAL Lock WasHER COMPANY.— 
Gilbert E. Webster, whose election as presi- 
dent of the National Lock Washer Com- 
pany, Newark, N. J., was announced in the 
September issue, was born in Odon, Ind., 
on November 23, 1600. In addition to 
public school he attended military school 
in Mexico, Mo. Не began his business 
career in 1918 with the Illinois Central, 
working as a clerk, statistician and chief 
clerk on the lllinois division of this road 


Gilbert E. Webster 


until 1922. From 1923 to 1938, he was 
associated with the P. & M. Company as 
foundry sales representative and south- 
western sales agent and, during part of 
this period, also was associated with the 
southwestern sales representative of Na- 
tional Lock Washer. In 1939 he was ap- 
pointed manager of railway track spring 
washer sales of National Lock Washer and 
later was appointed general sales manager 


and vice-president. Mr. Webster was vice- 
president and director at the time of his 
recent election. 


* 


GENERAL Exectric Company.—Large- 
scale production of gas turbines for land, 
railroad, and marine use has been started 
by the General Electric Company in 
Schenectady, N. Y., plant facilities now 
being equipped at a cost in excess of 
$4,000,000. 

“Technological advances during the last 
12 years and successful operation of units 
now installed indicate the gas turbine is 
ready to assume a significant role in the 
power field, along with steam and mercury 
power plants,” Glenn B. Warren, manager 
of the company’s Turbine divisions, said. 
“Further advances will find the gas turbine 
an effective tool, when properly applied, for 
still further reducing the cost of power.” 

Gas turbines now scheduled for produc- 
tion, Mr. Warren said, will be in three 
basic models: A  3,500-kw (4,800-hp.) 
simple-cycle type, similar to three units 
now operating—one for a Southwestern 
utility company, one for a New England 
power company, and the other in a gas 
turbine-electric locomotive; 

А 5,000-kw. two-shaft compound-cycle 
type for power generation use; and 

A newly designed 5,000hp. two-shaft 
mechanical-drive type for gas pipeline 
pumping and other applications. 

Other sizes and types will be put into 
production as the gas turbine program de- 
velops, Mr. Warren added, emphasizing that 
"future applications are many and varied." 
Because of its compactness and quick-start- 
ing ability, the simple-cycle unit is well 
suited, he ponted out, for locomotive and 
marine use as well as for mounting on a 
railway car or motor truck for portable 
emergency power generation use. 

One such unit, buning bunker “С” oil, 
is installed in an Alco G.E. locomotive. 
Although in the developmental stages and 
still under test, the locomotive is being 
used alongside other forms of motive power 
in regular freight service by the Union 
Pacific. 
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Gourp-NariONAL Barreres, Inc The 
National Battery Company will operate 
under the new name of Gould-National 
Batteries, Inc., which change evolves from 
the purchase of the Gould Storage Battery 
Company. Policies, management and oper 
tion of Gould-National Batteries, Ine. will 
remain the same as those followed hereto- 
fore by Gould and by National. The same 
sales and field engineering organizations, 
which have been serving under the name 
of the Gould Storage Battery Corporation, 
will now operate under the new name, Wil 
headquarters as before at Trenton, N. k 
M. W. Heinritz, formerly vice-president 
Gould Battery, has been elected 4 
dent in charge of indnstrial sales of 
National Batteries. 

* 


MINNEAPOLIS- HONEYWELL REGULATE 
Company.—W. B. Barnard has been ap 
pointed sales and service engineer | 
Minneapolis-Honeywell transportation © 
trols. Mr. Barnard, who will serve trans 


W. B. Barnard 


portation accounts in the southeasterm 
states, with headquarters at Richmond, Vi А 
was formerly field engineer in the Chicago 
office for the company’s western railroad 
accounts. 

* 


AMERICAN BRAKE SHOE COMPANY 
Maurice N. Trainer, first-vice-president 
American Brake Shoe, has been : 
president of the company. 

* 

American Сак & Founpry Co.—John @ 
Coonley has been appointed manager oft 
valve division of A. C. F., with head 
quarters as before at Detroit, Mich. 
ceeding W. R. Kottsieper, who has 
after more than 44 years of service, 

Mr. Coonley was associated with the Wak 
worth Company as salesman, engineer 
tool design superintendent for many years 
before joining A. C. F. in June of this year, 
as assistant manager of the valve division. 


* 


Koppers Company.—Dr. Е. W. Volkmann 
and Dr. F. L. Jones have been appointed i 
assistant managers of the research depart- | 
ment of the Koppers Company. Dr. Volk | 
mann will be responsible for the laboratory | 
and development sections of the depart- | 
ment, while Dr. Jones will supervise the | 
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reduce damage claims... 


protect your equipment 


FOR TRANSPORTATION 


ASTINGS COMPANY — 


OURNAL B'OX'ES AND LIDS 
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What a WHALE of aban, аба 
Mechanized Chali Nek 
to Diesel Shops! 


==. 


DIT 


Wen stubbornly carbonized diesel parts are cleaned. іп Magnus Aja- 
Dip Machines, with Magnus 755 as the cleaner, you can turn out in 4 to 2 
hours (depending on the parts being cleaned*) what ordinary cleaning 
methods take 1 to 4 hours to do. Many times more parts can be cleaned 
in the current 40-hour work week than could be turned out in 48 hours 
using common soak tank methods. 


At the same time you get much better cleaning, with 95% of all hand 
work eliminated. The cleaning solution lasts many times longer than any 
other available cleaner for carbonized oil deposits. In fact, your cleaning 
materials costs would be reduced by at least 50%. 


Operators of 60% of the diesel horsepower on Class 1 roads are using 
the Magnus Aja-Dip-755 method for cleaning their diesel parts. 

It seems logical to suggest that you take a long and careful look at the 
Magnus method from the viewpoint of YOUR diesel cleaning operations. 


*Cleaning Time When Magnus 755 and 
the Magnus Aja-Dip Machine Are Used: 


Heads ............ 174 hours Pistons .. ... 20 minutes 
COIS uino 2 hours Blowers .... 20 minutes 
Rods... 20 minutes Valves ......... 15 minutes 

Strainers ...... 10 minutes 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, М. J. 
EN m In Canada—Magnus Chemicals, Ltd. , Montreal 


MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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— саг oils are providing lasting, dependable 
lubrication in railroad car journal boxes through a wide range 
of climatic conditions and the toughest kind of railroading. 


SOLD IN: Moine, N. H., Vt., Mass., #. 1., Conn., N, Y., N. J., Penna., 


Del., Md., D. C., Vo., W. Va., N. C., S. C., Tenn., Ark., La 


ESSO STANDARD OIL COMPANY — Boston, Moss. — New York, 
М. Y, — Elizabeth, М. J. — Philodelphio, Po. — Baltimore, Md, — Rich- 


mond, Vo. — Charleston, W. Vo. — Charlotte, М. C. — Columbia, $. C 
— Memphis, Tenn. — Little Rock, Ark. — New Orleans, Lo. 
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ims ^ 2 d Б A 
Two grades, Aracar 45 and 55, meet AAR 
specifications for a winter and summer oil, 
respectively. 


by actual opera- 
tion in multiple-unit Diesel locomo- 
tives through hundreds of thousands 
of miles of the most rugged railroad 
operating conditions in all kinds of 
weather. 


... research by a staff 
of over 2000 scientists and technicians in 
America’s largest petroleum laboratories 
makes sure that ARACAR oils give proper 
lubrication in all types of car journals. 


— Esso Sales Engi- 
neers make sure that every Esso Railroad 
Product is performing up to your satis- 
faction. Be sure to call on an Esso Sales 
Engineer any time for help with your 
fuel and lubricating problems. 
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—GIVES YOU INSTANT 
SPEED CHANGE WHEN 
YOU DRILL WITH THE 
"RPMster" 


No shutting off the motor, 
no delay at all when you want 
a different drilling speed! 
The operator simply selects 
the desired speed—instantly— 
by moving the control lever. 
The "RPMster" Variable 
Speed Drive does the rest. It's 
just one of many cost-cutting 
features in this and other 
"Buffalo" Drills which are 
setting production records all 
over the world. Write for the 
facts on stepping up your 
drilling profits! 


BUFFALO FORGE 


COMPANY 
174 MORTIMER ST. 
BUFFALO, N. Y. 


Canadian Blower & Forge Co., 
Ltd., Kitchener, Ont. 


"Buffalo" INDUSTRIAL DRILLS 
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for the past year assistant manager of Diesel 
locomotive service at Beloit, Wisc., has 
been appointed district manager-locomo- 
tive sales, with headquarters in Chicago. 
He will have sales jurisdiction over the 
Chicago and St. Paul-Minneapolis areas. 


* 


NationaL Tuse Company.—Villiam F. 
McConnor has been elected executive vice- 
president of the National Tube Company, 
subsidiary of the United States Steel Cor. 
poration, and H. J. Wallace has been 
elected sales vice-president, succeeding Mr. 
McConnor. William J. McKee, formerly 
sales manager, Central area, has been ap- 
pointed general manager of sales, and Louis 
W. Mason, formerly assistant to general 
manager of sales, succeeds Mr. McKee as 
sales manager, Central area. 

Mr. McConnor joined National Tube in 
1917 and served in various engineering and 
operating positions, including that of as- 


William F. McConnor 


sistant to vice-president of operations, be- 
fore transferring to the sales department. 
He was general manager of sales for 10 
years before his appointment as sales vice- 
president in 1946. 

Mr. Wallace joined a National Tube 
training course at the Lorain, Ohio, plant 
in 1929 and later worked as field engineer 


H. J. Wallace © 

in the Pittsburgh, Pa., sales division until 
1933. He subsequently worked in a sales 
capacity at Indianapolis, Ind., and Pitts- 
burgh until 1937, when he was appointed 
manager of sales of the Pittsburgh district 
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Coast Line Streamliner 
Travel Costs Less 
Than You Think 


When planning your vacation Dow't overloek the 
trip itself! For modern streamliner travel gives you 
so many extra pleasures, comforts and values (or 
such relatively umall amounts. For instance, consider 
these typical low fares pia Coast Line streamlined, 
eeverved-seat coach! 


tovo 
me 


ИП 
BEN 
sn 
550 

= эз 

К 

Coach and Pullman fares vo all leading resorts sre 

jadiy quoted upon request. Buy Rowad Trip and 


Every Day is Bargain Day 
When You Travel the COAST LINE Way 


The “East Coast Champion". .- 


Spice neat Dui Дарина 1 


А All these are served д P 

:4q" luxury conveniences. 5. rator Drives. 

“East Coast Сй. and amply by Spicer Railway Gene s 
and has carried m of America’s crack trains l4 
* 


The world-famous 
its twelfth season, 
ngers. Its eir ves 
ecially desig 
"ull complement of elect 


is now in 
than 3 million passe 
and sleepers аг 
travel, with a 


lined coaches " ii Hk ; ; ed 
signed for yeas age рейши rely upon Spani Ee 

neben e ctrical service of the highest ethic MED acer de 
Write for literature giving complete 


Spicer Railway Generator Drive. 


ESA 


$ OSS 
AUTOMATIC CLUTCH 


46 YEARS OF 


Spicer 


RAILWAY TYPE PROPELLER SHAFT SERVICE 


A х HYPOID GEAR UNIT : 
MP way Generator Drive 


The Spicer Rail sold and serviced by 


is manvfactured, 


an Generator Drive ie easily ACTURING 
Spicer Railway Generator ipment A N uU F 
m edaptoble to old ond new Mp spic IR of Dana Corporation E 


e NE TOLEDO 1, OHIO 


— 


ATLANTIC 


COAST LINE 


RAILROAD -ATN EA 


Reservations Early! ASK FOR THIS NEW VACATION 
o make Pullman and GUIDE BOOK FREE 
as possible. You also 
re if you (1 ез are 
in the middle of the week that our new 1950 issue of 64-page “Tropie 
local Ticket Agent or the nearest cal Trips can help you Poco, ageres, Шо 
Ticket Office. New York Office: 16 East 44th Street, New York 17, trations about Southern resorts, бык. gott 
1 2-0800. R C. Nentano, Assistant Passenger Traffic Manager. courses, ete. Send for booklet T-1 today. 


DOUBLE TRACK ROUTE BETWEEN THE EAST AND FLORIDA” 
5-М-О-О-Т-Н-Е- В! NEW ROADBED —STREAMLINED FOR STREAMLINERS! 
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Where ordinary rubber gaskets fail . . . 


-70* TO +500°F. 
COMPRESSION SET AT TEMPERATURES FROM -70 


Compression Set, % 


AT EXTREME TEMPERATURES, 
Silastic has greater resistance to 
compression set—or to permanent 
deformation due to heat and pres- 
sure—than any other rubberlike 
material. Its elastic memory ex- 
ceeds that of both the best low 
temperature and the best high 
temperature organic rubbers avail- 
able. Silastic 7-170 forms a more 
resilient seal at — 50°F. than a 
special low temperature organic 
rubber does at —7°F. At 450°F., 
Silastic has more resistance to per- 
manent compression set than the 
most heat-stable organic rubbers 
have at 330°F. 


PHOTO COURTESY CONSOLIDATED VULTEE 
AIRCRAFT CORP. 


In aircraft cabin heating and pressurizing 
systems, Silastic gaskets stay elastic under 
operating temperatures ranging from -70° to 
400°Е. Similarly, Silastic gaskets and O-rings 
withstand hot oils in the range of 450°F. in 
automotive, aircraft and diesel-electric engines. 


COMBINE that kind of elastic memory with excellent resistance to aging, to 
oxidation and to attack by a variety of chemicals and hot oils, and you have 
Silastic—the most stable of all resilient gasketing materials. That's why design 
engineers and maintenance men specify Silastic, the Dow Corning Silicone rubber 
that pays for itself many times over in reduced maintenance costs and improved 
performance. 


—— \ 


SEND TODAY! 


For your copy of Silastic Facts 
No. 10 containing new 
data on the properties, 
performances and ap- 
plications for all 
Silastic stocks. 


йл Pets 


STAYS ELASTIC 


*T. M. REG. U. S. PAT. OFF. 


| DOW CORNING CORPORATION, Dept. $-22, MIDLAND, MICHIGAN 
Please send me Silastic Facts No. 10 


Nome 
і Compony. 
| Address. 
| аъ с зе FIRST !N SILICONES 
ATLANTA e CHICAGO e CLEVELAND e DALLAS o> LOS ANGELES o NEW YORK 


In CANADA: Fiberglas Canada Ltd., Toronto е Іп ENGLAND: Albright and Wilson Ltd., London 
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office. He has been general manager of 
sales since 1946. 

Mr. McKee began his career with Na- 
tional Tube in 1912. He held a number of 
positions in the operating and engineering 
departments and in 1929 was appointed 
assistant superintendent of field engineer- 
ing and inspection. In 1931 he was ap- 
pointed manager of the Tulsa, Okla., sale: 
office and later worked as sales manager 
in New York. He was subsequently trans 
ferred to the general sales office at Pitts- 


William J. McKee 


burgh and in February, 1945, was ap- 
pointed sales manager, Central area, at 
Chicago. 

Mr. Mason began his career with the 
Carnegie-Illinois Steel Corporation, also 
a U. S. Steel subsidiary. He joined Na- 
tional Tube in 1923 as a buyer in the pur- 
chasing department and was appointed 
assistant purchasing agent in 1930. When 


Louis W. Mason 


the Tubular Alloy Steel Corporation, now 
National Tube's Gary, Ind. works, was 
founded, he was the first manager of 
purchases. He joined the sales depart- 
ment as assistant general manager of 
sales-ordnance at Washington, D. C., in 
1944, and following World War II, worked 
in Detroit, Mich., and Pittsburgh, as man- 
ager of sales. He was appointed assistant 
to general manager of sales at Pittsburgh 
in 1948. 
* 

Јонм F. Corcoran, former assistant to 
the president of the American Locomotive 
Company, at Chicago, has entered the rail- 
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AS FALLING 
OFF A LOG" 


Barber Stabilized Trueks are "load actuated". Release 
the load on the truck, pull the pins, and all the working parts are 
completely free and clear of the Bolster — which 
makes removal easy without use of bars or other tools. 


In other words, Barber Stabilized Trucks are as easy to 
dis-assemble or re-assemble as former A. A. R. type trucks. Fine 
lateral as well as vertical control is obtained with 
Barber Stabilized Trucks having spring deflections up to 31146". 


Over 240,000 Car Sets of 
Barber Stabilized Trucks have been ordered 


The side springs increase the capacity 
of the Barber Truck since they carry 
their share of the load. 5213 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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BEATTY Adjustable Tools punch 
webs of beams and channels, 
legs of angles and plates. 


BEATTY 250-Ton Gap Type Press 
for forming, bending, flanging, 
pressing. 


BEATTY Guillotine Bar Shear for 
“short order" shearing without 
changing tools. 


BEATTY Horizontal Hydraulic Bull- 
dozer for heavy forming, flang- 
ing, bending. 


2 
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BEATTY 


WHICH 


MACHINE MIGHT 
SOLVE YOUR 


PROBLEM 


BEATTY machines 


made to solve certain production 


are tailor- 


problems — to do a job better, 
And this long 


and varied experience qualifies our 


faster, at less cost. 


engineers to grasp your problem 
quickly and to provide a practical, 


proven solution. 


There is a better way to handle 
most production problems, and our 
engineers are dedicated to finding 
that better way. 


problem, write us. 


If you have a 
We have the 


answer. 


THERES A BETTER 
WAN KO DO жұ А 


MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 
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way supply field with his own organization 
at 1101 Vermont Ave., Washington, D. С. 
* 


А. M. Byers Company.—W. J. Binder 
has been appointed manager of the engi- 
neering service department of A. M. Byers 


W. J. Binder 


Company, Pittsburgh, Pa. Mr. Binder has 
been with the Byers organization since 
1946. 

Obituary 


RarPH J. Wiemer, 54, assistant general 
sales manager of the Lamson & Sessions 
Company, died recently of a heart attack 

* 


Henry F. Pore, 82, who retired in 1945 
as a director and board chairman of the 
National Malleable & Steel Castings Со. 
died on July 28. 


Carter BLATCHFORD, president of the 
Blatchford Corporation, Carter-Blatchford, 
Inc, and Beck & Blatchford, Inc., at Chi- 
cago, died on July 27 at Copley Memorial 
Hospital in Aurora, Ill, after a brief 
illness. 


PERSONAL 
MENTION 


General 


Јонм W. SHEEHAN, master mechanic of 
the Chicago, Aurora & Elgin, has been ap- 
pointed superintendent of shops and equip- 
ment, with headquarters at the road’s car 
shops at Wheaton, Ш. 


E. L. Cook, assistant to chief mechanical 
officer of the Seaboard Air Line at Norfolk, 
Va., has been appointed mechanical engi- 
neer at Norfolk, Va. 


WiLLIAM Bruce Јонмѕом, whose appoint- 
ment as assistant superintendent of ma- 
chinery of the Kansas City Southern and 
the Louisiana & Arkansas, with headquarters 
at Pittsburg, Kan., was reported in the 
August issue, was born on April 5, 1907, 
at Weir, Kan. Following graduation from 
high school, Mr. Johnson entered railroad 
service in June, 1925, as a carman appren- 
tice with the K. C. S. at Kansas City, Mo. 
In 1934 he was appointed assistant mechan- 
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"Proof of the 


It's not what goes into Ride-Control Trucks, but what you get 
out of them, that counts—smooth operation, freedom from main- 


tenance... protection of rolling stock, lading, and roadbed. 


Ride-Control Trucks wouldn't now be outselling al} other freight 


trucks combined—swo to one—if they didn't deliver cost-cutting 


performance that earns profits for Ride-Control users. 


BNE RLS BIR 


. SPECIALISTS in 


brushes for all types 
of rotating equip- 
ment for over 30 
years. 


A complete line for motors, gen- 
erators and auxiliary equipment. 


© A complete selection of 
grades to meet the most se- 
vere mechanical and elec- 
trical requirements of Diesel 
operation. 


Skilled brush engineers to 
help select or develop the 
best grade for your specific 
application. 


© Unique new shunts to guard 
against shunt breakage. 


Stackpole Diesel Brushes are sold 
only to makers of original Diesel 
equipment. Replacement brushes 
can be purchased through these 
equipment manufacturers. 


STACKPOLE 
CARBON CO. 


ST. MARYS, PENNA. 


PUMP AND FLUID DRIVE SEALS 4 BRAZING TIPS 
RAIL BONDING MOLDS « CARBON RHEOSTAT DISCS «WELDING CARBONS 
ELECTRONIC COMPONENTS e CONTACTS and dozens of other items 
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ical foreman, and in 1936, mechanical fore- 
man at Texarkana, Tex. From June, 1943, 
to November, 1945, Mr. Johnson served 


| 


William Bruce Johnson 


with the 707th Railway Grand Division, 
and on his return to civilian life rejoined 
the K. C. S. as assistant to superintendent 
of machinery. 


Н. M. Netson, who has been appointed 
general mechanical superintendent of the 
Fruit Growers Express, the Western Fruit 
Express and the Burlington Refrigerator 


| Express at Alexandria, Va., as announced 


in the September issue, was born in 
Missouri in 1907. He entered the service 
of the W.F.E. as a helper in June, 1925, 


[ы 7 $ рс ы | 


Н. M. Nelson 


and later filled various shop assignments. 
He was appointed general mechanical 
inspector at Wenatchee, Wash., in March, 


| 1936; assistant to mechanical superinten- 
| dent in September, 1943; mechanical super- 


intendent of the three associated companies 
in May, 1947, and assistant general mechan- 
ical superintendent in February, 1950. 


Н. J. Stein, who has been appointed 
chief mechanical engineer of the Atlantic 
Coast Line at Wilmington, N. C., as an- 
nounced in the September issue, was born 
in London, England, on July 1, 1900. He 
attended the public schools in England 
and Montreal (Que.) Technical College, 
and began his railroad career with the 
Canadian National at Winnipeg, Man., in 
1921. Mr. Stein joined the A.C.L. in 
January, 1926, as mechanical draftsman 
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STANDARD 


ENGINEER'S 
REPORT 


515,720 MILES WITHOUT REPLACEMENT of a single part 
was the record for all 48-cylinder assemblies in a 
"California Zephyr" diesel locomotive when this one 
was pulled for inspection.  Lubricated with spe- 
cially compounded RPM DELO Oil R. R., the engines 
stay in continuous service a full million miles with- 


out time off for overhaul! 


NO RING TROUBLE or lacquer deposit problems have been 
encountered in this long service, as this unretouched 
photo of the piston indicates. The cylinder "miked" 
only 0.002 inch taper and 0.0005 inch out of round. 


WRISTPIN BUSHING IN PERFECT CONDI- 


TION! Measurement proved the bush- 
ing was still "standard" after the 
more than ¥% million miles of serv- 
ice! RPM DELO OilR. R. will not cor- 
rode silver bushings. All parts were 
put back in service. 


Trademark “RPM DELO” Reg. U. S. Pat. Off. 
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QUO URR 
Молк, Diesel QM. UA 
C 4 е Zep hyp 
din. Prancistobabe Sake. 
Wilm 2 RRG. 


"THE CALIFORNIA ZEPHYR," new streamliner with Vista- 
Dome cars, runs daily both ways across the continent. 
Only 3 diesel locomotives keep it on schedule be- 
tween San Francisco and Salt Lake. 


A. Special additive provides metal-adhesion 


qualities . . . keeps oil on parts whether 
hot or cold, running or idle. 


B. Anti-oxident resists deterioration of oil 
and formation of lacquer . . prevents 
ring-sticking. Detergent keeps parts 
clean. . . helps prevent scuffing of cyl- 
inder walls. 


C. Special compounds stop corrosion of any 
bushing or bearing metals and foaming in 
crankcase. 


about this or other petro- 
leum products, or the name of your nearest distrib- 
utor, write or call any of the companies listed below. 
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RUST-OLEUM is unequalled for lasting protection 
against the ravages of rust. It's the practical answer 
to most railroad rust problems because it can be 
applied to surfaces already rusted without extensive 
surface preparation. For 25 years — on major rail- 
roads — RUST - OLEUM has proved its capacity to 
stop and prevent costly rust — on bridges, rolling 
stock, tanks, metal buildings, metal equipment and 
other structures. 

An exclusive formula, RUST-OLEUM adds years 
of extra use to all metal surfaces. It cuts mainte- 
nance costs — indoors and out. RUST-OLEUM'S 
tough, pliable film dries to a firm finish that defies 
rain, snow, salt air, fumes, weathering, etc. 

Where rust has already started, RUST-OLEUM 
can be applied effectively and economically. Scrap- 
ing and wirebrushing to remove rust scale and dirt 
is all that is usually required. RUST-OLEUM 
merges the remaining rust into durable, rust-resist- 
ing coating that protects the metal against the ele- 
ments. Use it in all your maintenance work on all 
exposed metal. Specify it on all new equipment or 
structures to be sure of maximum results at the low- 
est cost, with assurance of the best foundation coat. 


Get the facts! . . . Write for complete data and 
recommended applications. Tell us your rust problems. 


RUST-OLEUM CORPORATION 


Evanston, Illinois 
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at Wilmington, and subs 
lead mechanical drafts: 
tests, electrical engineer 
engineer, all at Wilming 


М. L. Hynes, district ge 
of the Chicago, Milwau 
Pacific, with headquartei 
Wis., has retired. 

C. C. HicziNs, general 
partment of the Seaboa 
Howells, Ga., has been 
superintendent car depart 
ville, Fla. 

J. J. DRINKA, general ca 
Chicago, Milwaukee, St. F 
Minneapolis, Minn., has be 
trict general car foreman, v 
at Milwaukee, Wis. 


Me 
And 


Joun L. CHRISTIAN, mas 
the Southern at Meridian, 
transferred to the position 
chanic at Birmingham, Al 

RicuarD E. FRANKLIN, £ 
of the Southern at Ludlow 
appointed master mechani 
Miss, 

FRANK Upton has been а 
mechanic of the Chicago, . 
Paul & Pacific at Miles City 

F. J. Scurxms, engineho 
the Chicago, Rock Island & I 
Ill., has been appointed mast 
the Des Moines division, a 
Iowa. 


ALLEN А. RAYMOND, sup 
fuel and locomotive perfor 
New York Central System 2! 
died on August 30 in the Nor 
hospital, at the age of 64. 

RaLPH W. Anperson, fo! 
tendent of motive power for 
Milwaukee, St. Paul & Pacifi 
Bethesda hospital, Bethesda. 
17, after a short illness. \ 
had been retired from active 
1941. 


oc 


GOULD-POWERED TRUCKS! 


Trucks really go when powered with 
Gould “Thirty” batteries— go at full 
power months after ordinary bat- 
teries have begun to slow down. 
9696 of the entire working surface 
of Gould's new “Z” Plate is regener- 
ative power-producing material. The 
grid itself is 66% more resistant to 
deterioration! Grid porosity is re- 
duced 8596. This is why the— 


GOULD "THIRTY" BATTERY 
with NEW "Z" PLATES is 


“America’s Finest Industrial Truck Battery" 


istribution 
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ELIMINATE JACKING STRAIN | 


/ 
ГА | 
/ 


4 
С Кеер теп »-n for 
repair and maintenance work with 


DUFF-NORTON 


air motor power jacks 


All types of locomotives can be lifted and lowered with 
effortless ease . . . with Duff-Norton Air Motor Power 
Jacks. Absolutely safe and dependable, they can be 
controlled to within a fraction of an inch. Easy to spot 
—easy to handle—they hold loads for long periods of 
time without danger of creepage or sinking. 


QUICK REFERENCE FOR JACK SIZES 


FH 
Fons” 


Inches 


Two Air Motor Power Jacks can be used simultaneously with ‘‘Y”’ connection 
on air hose. 


Height а і | 


THE DUFF-NORTON MANUFACTURING CO. 


Canadian Plant, TORONTO 6, ONT. 


Main Plant and General Offices, PITTSBURGH 30, PA. 


“Che House that Jacks Built” 
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can easily and quickly be applied to 
flanged unions without removing the pipe. 
It fits between the union body and the 
spring brass ring, which acts as a thrust 
bearing when used in conjunction with 
the new gasket. Because there is nothing 
to remove and nothing to replace when 
applying the new gaskets, train yard car 
inspectors can apply it in a matter of 
minutes, thereby avoiding the necessity of 
breaking up a train to switch a car to 
the repair track for broken pipe repairs. 


Short or Long Stroke 
Hammer Control 


The ability to change from full stroke to 
short stroke or vice versa at the will of the 
hammerman is provided in the Ceco-Drop 
short stroke control announced by the 
Chambersburg Engineering Co., Chambers- 
burg, Pa. 

This device, an air-operated dog at- 
tached to the rocker which controls the 
action of the valve, can be applied to any 
Chambersburg Ceco-Drop hammer of 1,000 
lb. capacity and up. Pressure on a push 
button on the treadle changes the stroke. 

It can be arranged so that the short 
stroke is the normal stroke, with pressure 
on the treadle push button changing to 
long stroke, or it can be applied so that 
the long stroke is the normal stroke with 
pressure on the treadle push button 
changing to the short stroke. Release oí 
the button reverts to normal stroke. The 
sequence of blows is uninterrupted, there 
is no drag and both the short and full 
strokes fall freely. 


Magnetic Sheet Support 


This attachment, known as the No-Sag 
Magnetic Sheet Support, for Cincinnati all 
steel shears, is designed to make easy the 
difficult job of gauging light gauge sheets 


that sag so much that they do not strike 
the gauging angle. In a typical example, a 
20 gauge sheet extending beyond the knife 
for 20 in. will sag approximately 5 in. 
making it impossible accurately to gauge 
the sheet with the back gauge. 

The purpose of the sheet support is to 
support the sheet to be sheared, so that 
it can be pushed against the back angle 
for accurate gauging. 

This magnetic sheet support introduced 
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G-B Flextite Split-Sealing Gaskets have been 
approved by the A.A.R. Committee on Brakes and 
Brake Equipment for use as a simple and economical 
means to correct and prevent brake pipe leakage 
at threaded pipe connections to flanged unions. 


It isn't necessary to disconnect the pipe when 
applying Flextite Split-Sealing Gaskets. Simply 
back-off the flanged union nut, apply the Split- 
Sealing Gasket over the pipe between the union 
body and the brass ring, slide the brass ring 
in place so that the lug of the gasket falls between 
the ends of the ring, re-apply the nut and you have 
a positive seal. The brass ring, when used in con- 
junction with the Flextite Split-Sealing Gasket, 
serves as a thrust washer to keep the union nut 
from backing off in service. 


С-В Flextite Split-Sealing Gaskets are rapidly 
becoming standard "pocket" equipment for Car 
Inspectors, Rip Track men, and others whose duties 


include the correction and prevention of brake pipe 
leakage. 


| Bearing Damage, Journal Damage. 


“GB DUST GUARD 
PLUG RETAINER Reduces 


and Hot Boxes! 


Théo шшш dd beoe E RE DISC 

. wooden or fibre dust guard plugs now bre 
^ usage. They can be applied anywh e 
С without disassembly of the journal, No ET 
| locking. or fitting is necessary—the retainer ra : 
-simply slipped over the plug, and automatically 
. locks as it is driven into pu їс cin be removed > E 
and used over : again, 2 


Technically engineered and кона al high i 


grade spring steel, the С-В Dust Guard Plug | 


Retainer affords positive locking to both sides of - 
the dust guard well. Careful heat treatment of the _ 


steel clip insures performance, long life, and Ње 1 
ability to stand "P under several neon and | 


removals. 


WRITE FOR ADDITIONAL INFORMATION & PRICES 
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DOOR TYPE FORGING FURNACES 


Johnston Door Type Forging Fur- 
naces are unusually rugged, featur- 
ing heavy frame steel cased con- 
struction with walls 1312” or 18” 
thick. There is ample venting, and 
uniform distribution of heat. John- 
ston Reverse Blast low pressure 


burners for oil or gas assure rapid 


to be done and we will be glad to 
make our recommendations. 


OVER THIRTY YEARS EXPERIENCE IN THE DESIGN AND 

MANUFACTURE OF 
BURNERS BLOWERS FURNACES 
FIRE LIGHTERS TIRE HEATERS 


RIVET FORGES 
ALLIED EQUIPMENT 


JOHNSION 


(4134547 
* THE > 
MANUFACTURING CO. 
2825 EAST HENNEPIN AVE. 


MINNEAPOLIS 13, MINN. 


GOOD RIDING 
. BEGINS WITH 
GOOD SPRINGS 


AMERICAN-FORT PITT 


AMERICAN-FORT PITT 
Spring Division 
H. K. PORTER COMPAN Y, Inc. 


McKees Rocks, Pennsylvania 
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heating, and low cost of operation. | 
Sizes and door arrangements built | 
to suit. Send information on work | 


| by The Cincinnati Shaper Co., Cincinnati 


9, Ohio, is built with permanent Alnico 
magnets, with a unique roller arrangement 


| that provides easy handling when feeding 


the shear.. There is no noticeable drag on 


| the sheet due to the magnetic holding, and 


the back pieces will automatically strip 
off as the piece is cut. When cutting plate. 
the magnets can be raised to eliminate 
wear and possible damage. 

The support is designed to handle all 
magnetic materials up to 16 gauge thick- 
ness and can be supplied with either 36 
or 48 in. back gauging range. 


Belt-Driven Generators 


А.С. generators in 3- and 5-kw. sizes, that 
can be belted to any available power unit, 
have recently been announced by Fair- 
banks, Morse & Co., Chicago. 


They are of the four-pole, self-excited 
type designed for operation at 1,800 r.p.m. 
Type HF synthetic enameled wire is used 
in the winding of both the armature and 
field coils, and the wires are further im- 
pregnated with insulating varnish, oven- 
baked. All windings are finally covered 
with Glyptal to make them moisture-proof. 
Ventilation, openings are screened. The 
frame of the generator is of drip-proof 
construction for service when exposed 
to the weather. 

Two Twistlock receptacles are fur- 
nished with the 3-kw. units and three 
with the 5-kw. units. А convenient slide 
rail also makes it possible to adjust the 
belt tension after the tractor or power 
unit has been spotted in place. 


Dry Chemical 

Fire Extinguisher 

Another contribution to safety in fre 
fighting has been added with the manu- 
facture of the dry chemical type fire ex- 
tinguisher by the C-O-Two Fire Equipment 
Co., Newark 1, N. J. This extinguisher is 
a self-contained unit of rugged construc- 
tion with no extra gadgets protruding or 


, complicated operating parts. The activating 


mechanism is totally enclosed within the 
body of the device and is protected against 
possible damage. 

The dry chemical is a finely pulverized 
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EX-CHLL-O Ar PRECISION 


An outstanding feature of the new Budd RDC 
Rail Diesel Car is the Budd disc brake. By eliminat- 
ing direct wheel contact, this brake increases wheel 
life; decreases maintenance. 


Ex-Cell-O pins and bushings are used throughout 
the Budd disc brakes on the RDC. The choice was 
a natural one—for Ex-Cell-O pins and bushings 
consistently wear better; last longer. Records of 
more than a million miles of service between 
shoppings are not unusual. 


For your new or reconditioned equipment, standard- 
ize on Ex-Cell-O pins and bushings. Sizes for 
steam and Diesel equipment are listed in Ex-Cell-O 
Catalog 32381. For your free copy, write Ex-Cell-O 
Corporation today on your company letterhead. 


R da | Di 79 


EX-CELL-0 CORPORATION 


DETROIT 32, MICHIGAN 


50-33 


Speed up Freight Movements 
with Diesel-Powered Radio Communications 


Witte Dieselectric Plants are compact — require 
little valuable space in a caboose. They are 
availab'e from 3 to 10 KVA-AC, 2.4 to 8 KW-DC. 


U N ITED 
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WITTE DIESELECTRIC PLANTS AND DIESEL POWER UNITS 


Radio communications systems . . . with Witte Dieselec- 
tric Plants furnishing the power supply . . . have been 
developed to the point where through trains can handle 
single-car, way-station movements and still shorten be- 
tween-terminal time. 


For example, on a large Southwestern railroad, the in- 
stallation of end-to-end radio has saved an average of 
two hours and 40 minutes on a single-track, 280-mile 
mainline run. 


Because of continuous power, the handling of this 
class of movements, through radio, becomes really prac- 
tical . . . with the proven reliability found only in Witte 
Dieselectric Plants. 

Witte has had wide experience in making Dieselectric 
Plant installations for communications . . . as well as 
refrigeration, lighting, cooking and signaling . . . on 
many of the nation's leading railroads. Our railroad sales 
engineers will be glad to discuss with you installations 
on your line; there's no obligation. 


WITTE ENGINE WORKS, Kansas City 3, Mo. 
Division of Oil Well Supply Company 


STATES STEEL 
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Available 
in complete 
size range 
and brush 
top cans. 


Proved in use by major com- 
panies in the Oil Industry for 13 
years—tested in the field wher- 
ever threaded, gasketed or cou- 
pled connections are required. 
Rectorseal is the safe leak-proof 
sealant—prevents waste of fuel, 
reduces fire hazard. 


It maintains its plastic elasticity 
for the life of the connection; 
never dries out or gets hard and 
brittle. It’s easy to apply. It’s 
economical. It's insoluble in oil, 
water and all petroleum frac- 
tions. Order Rectorseal today. 
Test it in your own shops. We'll 
gladly send a free sample. 


Write — RECTORSEAL Dept. м 


2215 Commerce St. 


Houston, Texas 


RECTORSEAL 


“Manufactured by 
RECTOR WELL EQUIPMENT CO., INC. 
Fort Worth, Texas 


611 (Adv. 134) 


powder and consists of sodium bicarbonate 
and other chemicals which remain free 
flowing while being used. When this 
chemical comes in contact with fire, it 
absorbs a greater part of the heat which 
in so doing instantly decomposes the fine 
powder particles and releases fire-killing 
gases. 

Among the many features are: no 
syphon tubes or valves within the cylinder 
to become clogged ог inoperative; dis- 
charge hose and squeeze type discharge 
nozzle remain empty until the extinguisher 
is actuated; inverting the unit before use 
provides mechanical breakage by changing 
the position of the dry chemical in the 
cylinder; bumping to actuate the device 
provides additional mechanical breakage 
as well as continuous carbon-dioxide gas 
pressure agitation or fluffing of the chemical. 

To fit various fire-fighting needs, these 
units are available in 20 and 30 pound 
capacity sizes. Three different type 
brackets are available for each size—a 
wall hook, wall bracket and a running 
board bracket if the extinguisher is to 
be installed on running or moving equip- 
ment. 

For recharging, no special tools are re- 
quired. They can be recharged on-the- 
scene by anyone. 


Fire Resistant 
Plastic Car Flooring 


А western railroad has in service a total of 
70 box cars in which the floor covering has 
been surfaced with oxychloride, a smooth, 


durable and fire-resistant plastic. The 
first application was made experimentally 
in December, 1947, by the Westvaco Chem- 
ical Corp., Newark, Calif. 

After observation for 11 months, inspec- 
ion revealed that although the car had 
been subjected to heavy loads requiring 
considerable floor blocking, lading had 
included rough equipment such as discs, 
harrows, drums and steel beams, and it had 
been loaded and unloaded with fork 
trucks, the floor was in good condition. 

It is impervious to oil, grease and most 
acids and is not affected by temperature 
changes. The smooth surface and the ab- 
sence of cracks and openings simplifies 
cleaning. 

The plastic is applied over a layer of 
wire bond and can be troweled to any 
desired finish. The subsequent security of 
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TO THE RAILROAD INDUSTRY— 


Wheels are a necessity for transportation 
and for this very good reason they have to 
be taken care of, and that is why Wheel 
Truing Brake Shoe Company comes into the 
picture. 


We are specialists in wheel problems and 

we Should be after fifty years experience 

in the business. We have studied the action 
of abrasives and how to combine them to get 

the best results. And today we provide the 

best means of maintaining concentricity and 

increasing wheel life, as you already know. 


We have introduced the Flange Cutter known 
as FCC-21 to solve the high flange problem. 
Reports of our demonstrations throughout 
the Country indicate the acceptance of this 
tool by the Railroad Industry. 


We are not only manufacturers of very fine 
equipment, but our Research Department is 
constantly on the alert for anything that 
has to do with the better maintenance of 
WHEELS. 


We deeply appreciate the co-operation and 
suggestions of the Superintendents, and 
Master Mechanics, and sincerely hope it 
will continue. 


Yours very truly, 


WHEEL TRUING BRAKE SHOE CO. 


* Fredercik W. MacDonald 
*President 
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| the model F-1766 unit, will enable users unit that 
| to make their requirements of specific Boxocket, 
lengths of hose line on a short notice and  collets fit 
on a production basis up to 600 per cent from the 
faster than by hand operations. studs. 

The assembly will accommodate all types The gri 
of standard Aeroquip : fittings including principle 
male pipe, swivel, flange and elbow type, 
allowing for greater use of bulk hose and 
fittings. It is also claimed that the unit 
will permit quick salvage of large stocks 
of hose lines that cannot be used for one 
reason or another. 


the countrys 
/arges?# RAILROADS 
&/e Turning To- 


GRID -: 


FOR HEATING AND 
VENTILATION ! 


DIESEL ENGINE 
HOUSES - nection for carbon brushes owerful « 
ROUND HOUSES The те es that Statite is med or r 


-SHOPS, are left ex 


Shunt Connection 
for Carbon Brushes 


The United States Graphite Company Divi- 
sion of the Wickes Corporation of Saginaw, 
Mich., has announced the development of 
Statite, a completely new permanent shunt 


STORES AND eiiis 
OTHER УЗЕ 
BUILDINGS to operate 


diameter о! 
larger unit 
and can b 
ance existe 
rounding o 


Equipment 
used for both 
heating anc i 

ventilatinc 

in round 
house stall: 
now adapted 
for Diese 
service 


А.С. Tr 


GRID cast iron construction withstands 
sulphuric and other corrosive fumes ever 
Present in engine houses. 


the first shunt connection that is actually 
permanent and that tests made under severe 
operating conditions have shown that Sta- 


GRID wide “fin” spacing facilitates таку tite cannot be pulled ог jarred loose from 


cleaning—no loss іп efficiency by dirt 


dégged heating sections the brush, will maintain the original low 

GRID will а аса pressures up millivolt drop, will not oxidise, and is un- 

to 250 Ibs.—and is free of electrolysis. affected by extreme operating temperatures. 
GRID "fins" are cast integral with the 
steam chamber, assuring even distribu- 
tion of heat. GRID "fins" can not come 

loose from the steam Stud Pullers 

chamber to cause loss - - ы 

CONSU LT of heating efficiency. Snap-on Tools Corporation, Kenosha, Wis., 

S AN TI E GRID design incorpo- has recently announced the addition of 

U Y M rating proper fan sizes, two series of threaded collet type stud re- 

No Б. «ы motor speeds and ош- movers and inserters. The smaller size 


let temperatures results 
in a properly balanced 
heating unit. 


much time and re- 
search, especially 
їп Diesel heating 
and ventilating . . . 
and believe we can 


unit has 14 different collets available to 


handle studs from М in. to % in. in 
diameter and the larger model has 6 


fe mish yeu the con e collets for 94-in. to 1 in. diameter studs. T Biod 
rect answer to this e Both models come in fine and coarse obart Broth 
type - heating thread sizes, announcing a 
and ventilating. R > d 4 
Write for details Ё# Investigate today GRID The correct thread size collet to fit the a.c. arc welc 

‚ no obligation. È system of high-pres- thread of the stud is inserted in the parts. Weldi 


sure unit heaters, blast housing, and the whole unit is then easily by шег 
coils and radiation . . . 


оган te málot threaded over the stud. Turning the bolt able reactor. ' 
e answer to nten- : 

ance-free batting E on top draws the slotted tapered collet up duction and 

railroads. into the housing, compressing it and lock- TSP-205-C wi 


D. J. M U R RA Y med pac d pr epus d heen ТРА 
MANUFACTURING 00. 


prevent them from turning inside the and limited ij 
WAUSAU WISCONSIN 


housing. Once the tool is locked onto the lines is rated 
stud the whole assembly becomes a rigid Control of | 
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Designed to utilize high strength low alloy steel containing 


nickel, the body of this car provides minimum weight without 


sacrificing strength or safety. 


High strength low alloy steels 


containing Mick el 


educe Bulk and Dea 


of air-conditioned commutation cars. 


Carefully look at rolling stock de- 
signed to take full advantage of high 
strength low alloy steels containing 
nickel. 


This type of steel permits the builder 
to strengthen fabricated structures, 
and to reduce bulk and deadweight, 
because thin light sections of these 
steels provide the same strength and 
ruggedness as thicker, heavier sec- 
tions of plain carbon steel. 


In addition, by resisting impact, 
wear, abrasion and corrosion, the 
nickel alloy steels substantially 
lengthen equipment life. Moreover, 
they can be fabricated as easily as 
carbon steel, and often decrease unit- 
labor costs. 


In the commutation car, shown above 


... one of the first electric-powered, 
self-propelled cars produced by the 
St. Louis Car Company on a 100-car 
order for the New York Central 
System . . . nickel-containing alloys 


play a vital role. 


All bodies are of high strength low 
alloy steels containing nickel. Truck 
frames are cast in 2% nickel steel, 
and the "tightlock" couplers are also 
cast in nickel steel. Roller bearings, 
furnished by Timken, SKF, Hyatt, 
and Fafnir, also utilize nickel alloyed 
steels. Door handles and coat hangers 
are of nickel silver, and chromium- 
nickel stainless steel is widely used 
throughout the interiors. 


Nickel-containing alloys may help 
save money day-after-day by reduc- 


THE INTERNATIONAL NICKEL COMPANY 


RAILWAY MECHAN! 
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Lick those costly, time-consuming rail- 
road troubles caused by ice, snow and 
cold with a HY-LO "HOTSHOT" 
Forced Air Portable Heater. This high- 
intensity oil fired heater melts snow and 
ice from underneath cars in a matter of 
minutes! . . . and handles dozens of 
other heating and drying jobs such as: 
de-icing and drying Diesel locomotive 
underframes, 
control cabinets, etc. 


ж HY-LO 'HOTSHOT' 


. . . Can Save You Time and Money! 
. . . Help Eliminate Train Delays! 


* Delivers 300,000 BTU's per hour at 
consumption of 21⁄4 gallons of econom- 
ical fuel oil. * Produces 1600 СЕМ at 
temperatures up to 300 degrees. * In- 


duced draft vaporizing principle means | 


no fuel pump, filters, atomizers, valves, 


jets, ignition points nor transformers. | 


* No poisonous gases or odors. 
Write today for details 


SCHEU PRODUCTS COMPANY, LTD. 


RAILROAD DIVISION 


UPLAND, 


Distributors in Principal Cities 
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trucks, traction motors, 


ing current from low to maximum is ac- 
complished with а large, easy-to-move 
hand wheel switch. The switch is heavy 
copper, moulded in Bakelite, and is 
mounted on the front panel. Above this 
hand wheel is the rheostat control knob, 
which controls the amount of d.c. current 
flowing into the reactor to give 100 fine 
welding current settings in each of the 
five main steps or ranges. Thus, approxi- 
mately 500 different welding current set- 
tings are available. 

In addition to adjusting the welding 
current by changing the relationship be- 
tween the d.c. flux and the a.c. flux in 
the reactor core, the rectified (d.c.) cur- 
rent has the effect of regulating this re- 
lationship at the time the arc is struck 
to provide a higher than normal current 
at the arc for a fraction of a second. 
This gives the operator an instantaneous 
striking arc. 

By connecting the rheostat to the reac- 
tor circuit through a standard plug and 
receptacle, remote control is made pos- 
sible. The rheostat can easily be removed 
and used at a distance from the welder 
by merely inserting an ordinary extension 
cord with standard plug and receptacle. 

A toggle-type switch is provided on the 
control panel for disconnecting the trans- 
former from the power line. There is a 
light on the panel to signify that the 
set is on or off. 

Model TSP-205-C is designed to operate 
on single-phase, 60 cycles either 220/440 
| dual voltage, or 550 volts. Model TSP- 
182-C is designed to operate on single- 
phase, 60 cycles, 230 volts, to comply with 
the REA specifications for welders used 
on its 3 kva. transformers. Steel casters 
are standard equipment. 


Hidden Arc Welding 


The submerged-arc welding process employs 
welding current densities on ¥-in. elec- 
trode wire which melt the electrode at 


speeds comparable to using 10,000 amp. on 
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standard ?45-in. diameter coated hand e 
trode. 

Submerged-arc welding equipment for 
either a 34»-in. or a %4-in. diameter elec- 
trode wire is being offered by the Lincoln 
Electric Company, Cleveland, Ohio. Weld- 
ing currents up to 600 amp. are used with 
these. wires which, on the small cross-sec- 
tional area of the wire, produce extremely 
high current densities. These high densities 
create a deeply penetrating arc which in 
turn allows the use of high welding speeds. 
This also means that in general little or 
no edge preparation of joints is required. 
and therefore less weld metal is used in 
completely fusing the joint. 

A "Manual Lincolnweld ML-2" unit for 
the *Hidensity" process may be used with 
a 600 or 900-amp. welding generator. This 
unit provides all the features of an auto- 
matic head and is completely self-contained 
so that it can be moved to the work inde- 
pendently of the welding generator. It 
can be operated any practical distance 
from the generator, and because of its 
flexibility and portability, it can be used on 
all types of flat and near flat work. 

The unit consists of a control case, wire 
reel case, conductor cable and welding 
gun. The control case contains a wire feed 
mechanism, consisting of a variable speed 
d.c. motor, geared to drive rolls 
plus an on-off switch, inch button, are 
voltage rheostat and current relay. The 
wire reel case is connected directly to the 
control case but may be separated from 
the controls for special applications. Coils 
of wire are centered at all times on the 
reel, which is easily removed for loading. 

The feed mechanism automatically feeds 
wire at a preset arc voltage from the reel 
through the conductor cable to the weld- 
ing gun. It is fed through the gun to the 
work. “The gun holds inorganic granular 
flux which is deposited around the high 
density arc, completely covering the arc 
and crater as the gun is moved over the 
joint being welded. The welding gun i- 
moved either by hand or by attaching it to 
a mechanized carriage of the cutting torch 
type. 
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Convention Notes 


One Electrical Section 


Back in 1900 a little body of men banded together 
and called themselves the Association of Car Lighting 
Engineers. Later, they decided to take in more territory 
and changed their name to the Association of Railway 
Electrical Engineers. In 1937 they acquired official status 
as the Electrical Section, Mechanical Division, A.A.R. 

Another electrical body, known as the Committee on 
Electricity of the American Railway Engineering and 
Maintenance of Way Association, came into being in 
1908. After passing through several designations, it be- 
came, in 1929, the Electrical Section, Engineering Divi- 
sion, A.A.R. 

In recent years the work done by the mechanical.de- 
partment group has been concerned largely with locomo- 
tives and cars and their maintenance requirements. The 
engineering-department group has nominally concerned 
itself with fixed property. Actually, there can be no such 
sharp distinction between the work done by the two 
groups and, in recent years, the amount and scope of 
things done electrically on the railroads has grown so 
enormously that some form of overall supervisions which 
will cover fixed property, locomotives and cars is an 
essential. The work of standardizing and establishing 
practices is a must if there is to be anything like effi- 
cient use of electrical equipment. 

Each group has an enviable record for avoiding the 
pitfalls of officialdom and for getting things done. In 
keeping with this reputation, they have agreed to join 
forces and become the Electrical Section, Mechanical and 
Engineering Divisions, A.A.R., and have asked the A.A.R. 
to endorse this move and provide a full-time secretary. 
This will mean added A.A.R. expense, but a saving to 
member roads because work will be co-ordinated and 
there will be only one annual meeting. 


A Standard Welcome 


An annual feature of the opening session of the Rail- 
way Fuel and Traveling Engineers’ Association conven- 
tions is the welcome and presentation of a gavel by 
F. W. Bering, chairman of the board of the Sherman 
Hotel. He always tells how W. O. Thompson, then the 
secretary, and the executive committee of the old Trav- 
eling Engineers' Association visited him at the site dur- 
ing the construction of the new Sherman Hotel and 
signed up for the use of what Mr. Bering described as 
“the finest ventilated convention hall in the world"— 
the Louis XVI room, which, at the time of the inspec- 
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tion, had not yet acquired a roof. Their faith that by 
convention time it would be weat':-:tight must have 
seemed like a good augury to Mr. Bering. Their con- 
fidence was justified because the old association and ite 
successor, the Railway Fuel and Traveling Engineers 
Association, have met there every year since. 

Mr. Bering does not date his story. The meeting just 
past is the fortieth which has been held at the Sherman. 


An Era Closes 


Following Mr. Thompson's regime as secretary, the 
International Railway Fuel Association and the Travel- 
ing Engineers’ Association merged and T. Duff Smith 
carried on the secretarial duties of the new association 
until his death early this year. Duff was associated with 
the work of the Railway Fuel and Traveling Engineers’ 
Association for many years. He served as president of 
the old International Railway Fuel Association during 
1911-12, incidentally the year in which that association 
first met at the Sherman. He will be remembered for his 
long career of constructive effort in behalf of the better 
use of fuel and of better fuel and for his 20 years of 
service to the present Association as its secretary. 


A Challenge Is an Opportunity 


The Railway Fuel and Traveling Engineers’ Associa- 
tion has an uphill row to hoe. Its work has long been 
associated with steam locomotives. There is still need of 
constant attention to coal selection and conservation 
and will continue to be as long as steam locomotives 
remain in service. The program at the meeting this year 
was well balanced in its coverage of the two motive- 
power fields, but, with the exception of the paper on 
smoke control, the interest in the papers dealing with 
steam was noticeably less than those devoted to Diesels. 
The transitional difficulties are a challenge. Meeting it, 
the association will grow strong in the new era. 


Brake-System Leakage 


One of the acute problems now associated with brak- 
ing of freight trains is brake-system leakage. This cropped 
up, in various aspects, in several of the papers and re- 
ports presented before the Air Brake Association. Unless 
kept within the specified limits, it becomes a hazard to, 
or at least greatly increases the difficulty of, smooth 
train control; it increases the time required to charge 
the brake system, which becomes particularly onerous 
on long trains; when it gets out of hand it requires setting 
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out cars and interferes with smooth operation and on- 
time deliveries. One report, which dealth extensively 
with procedures for testing for and correcting brake- 
system leakage, brought out the answer in its conclusion: 
А job completely done and not confined to the minimum 
which will permit dispatching the car out of the yard 
will be the most economical in the end. In the discussion 
this was carried one step further: If work is done properly 
in the shop and on the repair tracks, it will not have 
to be done in yards. 


Freight-Car Reliability 


Two of the reports presented before the Car Depart- 
ment Officers’ Association deal with perennial problems. 
In the case of wheel and axle shop practices, definite 
progress is being made toward better and more uniform 
equipment conditions. Even here, however, the opinions 
as to certain details of practice have not crystallized, as 
was evident from the discussion which followed the 
presentation of the report. The other perennial problem 
before the meeting was hot boxes on freight cars. Here, 
if one were to judge the situation by the frequency and, 
sometimes, the bitterness of the comment of operating 
officers and executives, the problem is no nearer to being 
effectively met now than it has been any time during 
the last 25 or 30 years. Actually, this is too harsh a 
judgment. The institution of periodic repacking is one 
advance. The emergency specifications for oil and waste 
for journal-box packing which will become effective on 
the first of next year promise improvement of part of 
the problem if they are conscientiously observed. But 
the whole chain of conditions which must be right to 
overcome trouble completely seem to be so many and 
so complex that it is difficult to keep all of them right 
all of the time on a piece of equipment which can be 
given as little attention as is given to a freight car. 


Boiler Protection 


Always alert to its responsibilities, the Master Boiler 
Makers' Association brings new subjects into its pro- 
gram as conditions warrant and always reaches out into 
related fields in a way to keep its members from settling 
down into the rut of dealing exclusively with routine 
boiler maintenance practices. This applies particularly 
to boiler feedwater treatment, a subject in which the 
association has maintained its interest for many years. 
This year's program has given attention particularly 
to protection of the locomotive boiler from deterioration 
from corrosion. One report deals with the specific steps 
which must be taken to protect boilers while in storage. 
Another explores the possibilities of reducing boiler and 
tender-tank corrosion by interior coating, a practice with 
which a few railways have had favorable experience 
but of which many roads have little knowledge. 


Convention Discussions 


Floor discussions are either voluntary or forced. Often 
the discussions which are offered as a result of pressure 
on the part of a chairman are not too well thought out. 
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Really valuable discussion is brought about by that 
unusual type of chairman who has the faculty of pick- 
ing out the important subject matter of a report, sec- 
tion by section, summarizing it for the membership, 
asking for comments on specific points and exercising 
the tact to hold the discussion to those points. 

What may result from a forced discussion is illus 
trated by an incident that happened at a predepression 
meeting of the old General Foremen's Association when 
the discussion was on the disciplining of employees. 
The chairman called for answers from the floor as to 
the reasons for discharging employees observed by dif- 
ferent roads. А representative from a small western road. 
when called upon, said: “The only thing we ever fired 
a man for is for violating an I.C.C. rule wtihout special 
permission from the boss." 


Joint Association Efforts 


The Diesel-electric locomotive brought a lot of prob 
lems into the railroad picture, not the least of which 
was that of training men in the intricate details involved 
in the maintenance of this type of power. It also brought 
in electric transmission and threw it right into the laps 
of several thousand mechanical men who, until then. 
didn't know a volt from an ampere. Action on the part 
of the Locomotive Maintenance Officers’ Association 
several years ago brought this fact into the open, with 
the result that they devoted a part of their program each 
year to electrical matters. They weren’t too well equipped, 
as a group of mechanical men, to consider electrical 
matters, so they went out and brought a lot of electrical 
men into their membership. Today, a substantial part 
of the L.M.O.A. membership is electrical and for the 
last two years one of the most important and best attended 
sessions of the L.M.O.A. meetings has been the joint 
meeting between that association and the Electrical Sec- 
tions, A.A.R. The character of reports in joint sessions 
has been high and the educational value of the sessions 
to both groups has been far-reaching. 


* * LÀ 


REGISTRATION—COORDINATED 
1950 MECHANICAL MEETINGS 


Associations Railrosd 
Men 
Air Brake .......................................... 176 
Master Boiler Makers’ ............................... 216 
Railway Fuel & Traveling Engineers’ ................. 415 
Locomotive Maintenance Officers’ ..................... 146 
Car Department Officers? ........................... 373 
Electrical Section, Mechanical Division, A.A.R. ....... 135 
Electrical Section, Engineering Division, A.A.R. ....... 40 
2,161 
Supply 
Men 
Railway Electric Supply Manufacturers’ ........ . 0... 236 
Allied Railway Supply ......................... 0... 737 
973 
Total. 2. m: hcec ON denis eae ees 3,134 
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ELECTRICAL SECTION 


Electrical Sections Combine 


Because of rapidly increasing use of electrical equipment and cor- 
responding expansion of work done by both Sections, their work will 
be combined to avoid duplication and assure coverage of all subjects 


Br UNANIMOUS vote of members of both organizations 
sociation of American Railroads, endorsed the merger of 
present at the 1950 joint meeting, the Electrical Sections 
of the Mechanical and Engineering Divisions of the As- 
the two bodies into the Electrical Section of the two Divi- 
sions. This year the two. sections held joint meetings at 
the Hotel Sherman, Chicago, all day Monday, Septem- 
ber 18. Tuesday morning, September 19, Wednesday 
morning, September 20, and on the afternoon of the 
20th, the two Sections held a joint meeting with the 
Locomotive Maintenance Officers’ Association. 

The Railway Electric Supply Manufacturers Associa- 
tion held an exhibit of electrical products, and no ses- 
sions of the railroad groups were held on Tuesday after- 
noon to permit railroad men to visit the exhibits. 

The September 18 morning session was opened by 
S. R. Negley, electrical engineer, Reading Company, and 
Chairman of'the Engineering Section. Briefly he re- 
viewed the history of the Engineering Section and told of 
the forthcoming vote on the consolidation of the two 
groups. Because of the present war effort, he said, short- 
ages of materials could be expected. These, he added, 
will create a situation which will in turn be emphasized 
by the greatly increased use of electrical equipment of 
the railroads. There will also be a shortage of man power 
and the situation is one which will require better super- 
vision and adherence to high maintenance standards. In 
conclusion, he referred to the retirement of W. S. Lacher 
as secretary of the Engineering Division, A. A. R., and 
the Engineering Electrical Section, and introduced his 
successor, N. D. Howard, formerly Editor, Railway En- 
gineering and Maintenance and Western Editor, Railway 
Age. Mr. Negley, then turned the meeting over to 
W. S. H. Hamilton, electrical engineer equipment, New 
York Central and Chairman of the Electrical Section, 
Mechanical Division. 

Mr. Hamilton called attention to the fact that this was 
the first time the two sections had met jointly and urged 
the consolidation of the Sections. He also spoke with 
regret of the passing of Frank O. Marshall, chief engi- 
neer of the Pullman Company, who had been elected to 
the office of Chairman, Electrical Section, Mechanical 
Division, А. A. R., but whose death on January 11, 
1950, prevented his serving in this capacity. Mr. Ham- 
ilton who was Vice Chairman (East) suceeeded to the 
office of Chairman. Mr. Marshall was a man of excep- 
tional ability who had the affection of all who knew him 
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and, at Mr. Hamilton's request, the members of the two 
sections stood in silent tribute to the passing of Mr. 


Marshall. 
Election of Officers 


Officers elected to serve during the forthcoming year 
are as follows: 

Chairman: L. C. Bowes, electrical engineer, Chicago, 
Rock Island & Pacific. 

Vice-Chairman (East): H. C. Paige, assistant mechan- 
ical engineer, New York, New Haven & Hartford. 

Vice-Chairman (West): R. I. Fort, assistant research 
engineer, Illinois Central. 

Members, Committee of Direction: К. T. Benninger, 
general electrical supervisor, Chicago & Eastern Illinois; 
S. B. Pennell, assistant engineer, New York Central: 
L. E. Grant, engineer of tests, Chicago, Milwaukee, St. 
Paul & Pacific. 

Mr. Hamilton conducted the presentation of reports 
and discussion concerning the Mechanical Section re- 
ports, and those for the Engineering Section were con- 
ducted by Mr. Negley. 


Consolidation of Sections 


Chairman Hamilton introduced the question of con- 
solidation of the two Electrical Sections, and called on 
K. H. Gordon, assistant electrical engineer, Pennsylvania, 
for discussion. Mr. Gordon said the subject has been 
under consideration for quite a period of time by rep- 
resentatives of the two Sections—the question being, 
“Is it worth while.” The rules of organization, he said, 
had gone through many revisions, and what they con- 
sidered a satisfactory constitution had been developed. 
Due to the growth and use of things electrical, he said, 
most electrical subjects are of interest to the members of 
both Sections. He expressed the opinion that the con- 
solidation will not involve any difficulties except that the 
consolidated Section must have a full-time secretary. 
This, he explained must be decided in A. A. R. head- 
quarters in Washington, D. C. 

All members had received a letter of proposal and 
Mr. Gordon moved that the two Sections be consolidated 
to form the Electrical Section of the Engineering and 
Mechanical Divisions, Association of American Rail. 
roads. The motion was seconded, and the members of 
the two Sections present, voting separately, gave unani- 


mous approval of the consolidation. 
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М. D. Howard 


S. R. Negley 


Electrical Section—Engineering Division 
Association of American Railroads 


Officers 


S. R. Negley, Chairman, electrical engineer, Reading, Philadelphia, Pa. 


H. F. Finnemore, Vice Chairman, chief electrical engineer, Canadian National, 
Montreal, Canada 


N. D. Howard, Secretary, Electrical Section, Engineering Division, A. A. R., 
Chicago 


Wire, Cable and Insulating Materials 


The first report, presented by C. R. Troop, assistant engineer, 
New: York Central, was that of the committee on Wire, Cable 
and Insulating Materials. The report is concerned primarily with 
specifications for, and the standardization of, various types of 
wire and cable. Concerning wire and cable for use on locomo- 
tives and cars, the report states that in the opinion of the com- 
mittee, a rubber or synthetic rubber insulated, neoprene sheath 
type of cable is superior to the varnished cambric and other types 
of materials which are now being supplied for this purpose. It 
is hoped that, with information to be obtained from a proposed 
questionnaire and meeting, a standard specification can be written. 

The report is signed by C. R. Troop, (chairman) ; G. L. Sealey 
(vice-chairman), assistant engineer, Reading; E. R. Ale, office 
of electrical engineer, Pennsylvania; L. S. Billau, electrical engi- 
neer, Baltimore & Ohio; L. L. Carter, assistant chief engineer, 
Anaconda Wire & Cable Company; J. E. Gardner, electrical en- 
gineer equipment, Chicago, Burlington & Quincy; J. W. Hackett, 
sales engineer, Okonite Company; Roy Liston, supervisor auto- 
matic train control and train stop, Atchison, Topeka & Santa Fe; 
A. E. McGruer, electrical engineer, Canadian Pacific; H. C. 
Paige, assistant mechanical engineer, New York, New Haven & 
Hartford; P. W. Pleasant, electrical supervisor and chief fire 
inspector, Chicago, Indianapolis & Louisville; R. F. Pownall, 
general foreman, New York, New Haven & Hartford; and H. E. 
Purdy, district engineer, American Steel & Wire Company. 

The part of the report which deals with wire and cable for 
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locomotives and cars was designated by Mr. Hamilton (N. Y. C: 
as an important assignment. Addenda A of the report introduce: 
the question as to whether No. 25 or No. 24 wire should be used 
for stranding. Mr. Hamilton said that where cable is not subject 
to flexing, the question is unimportant, but that in his opinion. 
No. 25 is better than No. 24 for motor leads. 

J. E. Gardner (C. B. & Q.) called the committee's attention 
to the fact that for some of the smaller sizes of wire, No. 25 
strand would not be as flexible as some which are now being 
used. 

Roy Liston (A. T. & S. F.) expressed agreement with Mr. 
Gardner's statement. He added that wires are subject to break- 
age where the conduit is not well-filled with cable and expressed 
the belief that nothing less than 19 strands for No. 14 wire should 
be used. He added that experiments were now being conducted 
with a 37-strand, No. 14 wire. Mr. Troop (N. Y. C.) expressed 
the opinion that the question of stranding can be settled sati- 
factorily by means of the questionnaire which the committee 
will send out. 

With reference to solderless, or pressure-applied terminals, Mr. 
Hamilton said their effectiveness might also be determined br 
means of a questionnaire addressed to those who have used 
them for several years. He does not think any trouble of cor- 
sequence will develop in the case of smaller sizes, but said tha: 
possible corrosion and the use of untinned wire might introduce 
some problems when the terminals are used on larger size cables. 

А. E. Voigt (A. T. & S. F.) suggested the voltage drop in 
32-volt circuits be given special attention in determining the re- 
quirements and effectiveness of pressure applied terminals. 
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L. C. Bowes 


Fred Peronto 


W. S. H. Hamilton 
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Officers 


W. S. H. Hamilton, Chairman, engineer electrical equipment, New York Central 


New 


York . 


L. C. Bowes, Vice Chairman, electrical engineer, Chicago, Rock Island & 
Pacific, Chicago 


Fred Peronto, Secretary, Electrical Section, Mechanical Division, A. A. R., 
Chicago 


Power Supply 


The report of the joint committee on power supply was pre- 
sented by C. P. Trueax, assistant electrical engineer, Illinois 
Central. The first part of the report describes the lighting and 
distribution systems for the combination Diesel and Steam loco- 
motive shop of the New Orleans Union Passenger Terminal. The 
second part is concerned with external power supply for operat- 
ing Diesel locomotive cooling fans in the shop. The last part of 
the report deals with the standardization of plugs and receptacles 
for passenger-car wayside power and the relative advantages of 
a three-conductor versus four-conductor cable. The first two parts 
of the report are reproduced in the following. 


Part I—Power Suppty, LicHTiNc AND DISTRIBUTION SYSTEMS 
FOR THE COMBINATION DIESEL AND STEAM Locomotive SHOP, 
New OnLEANS UNION PassENGER TERMINAL 


Bv R. Н. Herman anp C. P. Trueax 


A complete new terminal facility, comprising passenger sta- 
tion, coach yard and locomotive shop are now under construction 
at New Orleans, La. The project was sponsored jointly by the 
railroads with terminals in that city and will replace existing 
passenger stations, coach yards, and shops of the tenant lines. 

Considerable thought was given in planning the shop and 
associated facilities for maintenance and repair of both steam 
and Diesel locomotives operating in passenger service into and 
out of New Orleans. The layout incorporates the most desirable 
features of modern shop design in both layout and equipment. 
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А survey of the requirements of tenant lines developed that 
no facilities would be required for heavy repairs to either steam 
or Diesel locomotives and the layout was accordingly based ori 
running repair, progressive maintenance or turn-around inspection 
work. The Diesel switcher locomotives to be operated by the 
terminal company can be adequately maintained with the equip- 
ment provided, or in event of heavy repairs, sent to one of the 
tenant lines for such work. 

It is probable that few if any steam locomotives will operate 
in passenger service into New Orleans by the time the work is 
completed. Consequently facilities for steam locomotives have 
been reduced to an absolute minimum and arranged so that the 
inspection pits can be converted for servicing Diesel power at 
a future date. 

The locomotive terminal facilities comprise a shop building 
120 ft. 4 in. wide by 182 ft. 2 in. long with two full length in- 
spection pit tracks for two or three unit Diesel locomotives, a 
shorter inspection and repair track with a 100-ft. inspection pit 
for single units or switchers, a wheel release and storage track. 
and one through inspection pit track, partitioned off from the 
remainder of the building for steam locomotive or Diesel work. 
as required. The two fulllength inspection pit tracks for Diesel 
locomotives are provided with conventional platform and de- 
pressed floor arrangement. Provisions have also been made so 
that the steam locomotive track can be converted at a later date 
for Diesel work by depressing the floor and installing necessary 
platforms. The floor level adjacent to the 100-ft. inspection pit 
track and wheel release track is at the top of the rail level. 

An extension 90 ft. 8 in. wide and 60 ft. 9 in. long at the end 
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of the main portion of the building provides space at platform 
level for offices, storehouse, parts reconditioning room and filter 
cleaning room. The basement contains additional storehouse 
space, wash and locker rooms and a heavy storage room. 

The principal items of equipment in the shop building itself 
will include а 7'!4-ton overhead traveling crane spanning two 
tracks, a 60-ton drop table for single pair of wheels, a small 
gas fired low pressure boiler to supply steam for parts and filter 
cleaning, a few machine tools for steam locomotive work and 
the necessary tools and equipment for Diesel locomotive running 
repair or progressive maintenance work. 

The balance of the facilities comprising the engine terminal 
consist of a 150-ft. inspection pit track immediately outside the 
building, steam engine wash platform, Diesel locomotive washing 
and servicing platform, oil house, Diesel fuel and storage and 
pumping equipment, sand house, sand storage and dispensing 
equipment, and water columns for steam locomotives. 

Electrical energy for power and lighting in the engine terminal 
zone is supplied from an outdoor platform mounted transformer 
bank, consisting of three 50 kv.a. single-phase transformers for 
3-phase, 230 volt power and one 75 kv.a. single-phase trans- 
former for lighting. 

The layout for ground floor level light and power is shown in 
Fig. 1 and for platform level in Fig. 2. 

Light and power entrance switches and distribution panel 
switches are all of thermal-magnetic circuit breaker type, con- 
veniently located with reference to load. 

Three power panels serve a connected load of 190 hp. Of this 
total, the 60-ton drop table represents 20.75 hp. and the 7.5-ton 
crane represents 25.5 hp. The largest motor, 25 hp., is on a 
portable welding machine. 

There are four main panels and five subpanels in the lighting 
system. Pit lights are of conventional design with fixtures flush 
mounted in the pit walls. Fluorescent lights are used above and 
below platforms at the full length inspection pit tracks and in 
the parts reconditioning room, and mercury vapor in the re- 
mainder of the locomotive servicing area within the building 
and at the inspection track outside of the building. 

Vapor-tight fixtures are used throughout. The fluorescent units 
accommodate two 40-watt tubes each, are spaced on 8-ft. centers 
and are of special design for use under platforms and of con- 
ventional design for use above platforms. The mercury vapor units 
use the 400-watt FH-1 lamp. 

(Note: Because the large tracings of Figs. 1 and 2 above re- 
ferred to, showing layout for ground floor level and platform 
level light and power, were not readily adaptable for reproduc- 
tion, anyone interested in securing prints of these figures may 
do so upon request to C. P. Trueax, assistant electrical engineer, 
Illinois Central Railroad, Chicago 5, Ill.) 


Part II—Suop Operation or CooniNc Fans on Dieser Loco- 
MOTIVES TO VENTILATE ENGINE Room 
By R. H. Herman 


Practically all modern Diesel locomotive maintenance and re- 
pair shops are provided with fixed exhaust or ventilating fans to 
remove fumes from the building. 

The removal of heat from the locomotive engine room itself is 
likewise very important since locomotives arrive in the shop with 
the engines, cabs and equipment at relatively high temperature. 

Inasmuch as mechanics must start repair work on the locomo- 
tive immediately, there have been numerous complaints regarding 
the heat, particularly during hot summer months. Various meas- 
ures have been tried, such as the use of portable exhaust fans or 
blowers placed in the cab doors, to remove heat and cool the 
engine room, but none of these arrangements have been fully 
satisfactory. If large fans are used, they create objectionable drafts 
and block passageway through doors, while small fans do not 
move sufficient air to be effective. 

The 1500 hp. road freight locomotive units now being produced 
by one manufacturer are equipped with an a.c. alternator direct 
connected to the Diesel engine. The alternator furnishes variable 
frequency and voltage a.c. three-phase energy for operation of en- 
gine water cooling fans and traction motor blowers. The advan- 
tages of this design are primarily to vary speed of cooling fans 
and blowers as the engine speed varies with the result that 
cooling effect is proportional to speed and load. 
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The speed of the 16 pole alternator varies with the engine speed 
and consequently, since excitation is constant, both the frequency 
and the voltage vary through a wide range. When the engine is 
running at 275 rpm., the frequency of generated a.c. energy i 
approximately 37 cycles and voltage 55, while at a full speed «i 
800 rpm., the frequency is approximately 107 cycles and voltage 
149 volts. When the alternator is generating 60 cycles the voltag- 
wil be approximately 89 volts. 

There are four engine water cooling fans on. each locomotive 
unit, each of which moves a large volume of air in through the 
body filters and exhausting it out the top of the locomotive, pro 
viding effective ventilation and cooling of the engine room. It i: 
practicable to install a double throw switch, receptacle and wir 
ing on the locomotive unit so that one of these fans, usually No. 4 
can be operated from an outside power source to cool the engine 
room when the locomotive is in the shop. Although normal voltage 
is 89 at 60 cycles, satisfactory operation can be secured by a power 


1-9 Conduct 
Existing A.C.Contactor Cobinet 


To No. 4 
Blower Motor 


Aa A42 


Wires A41,A42, A43 are 

disconnected from AC4 

Contactor and connected R42 

as shown, New 3 ог 4 Pole Receptacle *:- 
110 Volt, 3 Phase, СО Cycte Serve 


MO Volt 
о-42__ 3 Phase, 
R4! 60 Cycle 
е Service 


No.4 Cooling System 
Blower Motor 


Fig. 1—Diagram of wiring changes on Diesel loco- 
motive unit to permit operation of No. 4 blower 
from outside source while locomotive is in shop 


service of 110 volt, three phase, 60 cycle. From tests it was found 
that the load is equivalent to a 5 hp. motor for the operation of 
each fan. 

Fig. 1 shows a schematic diagram of the equipment and wiring 
required on the locomotive. A 60 amp., 3-pole double throw noz 
fusible safety switch is installed in each locomotive unit adjacent 
to the a.c. contactor cabinet and a 3 or 4 pole receptacle at : 
point convenient to the outside. One satisfactory location is to 
place the receptacle under the locomotive on the side adjacen: 
to the high voltage cabinet. Under normal road conditions, the 
double throw switch is in the top position and the No. 4 ian 
operates from energy supplied by the alternator. By placing it із 
the down position and plugging an outside 110 volt, 3 phase, 60 
cycle service into the receptacle, the fan can be started anc 
stopped by its contactor, providing satisfactory ventilation for 
the engine room. 

There are several practical methods of supplying 110 vol. 
3 phase, 60 cycle service at convenient locations in the Diesel 
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shops where plug connection can be made to the receptacle on 
a locomotive. The type of system to be used will depend upon 
local conditions such as normal shop voltage, availability of trans- 
formers, etc. 

One method involves the installation of a 110 volt, 3 phase, 3 
wire system throughout the shop with receptacles at convenient 
locations, as shown on the schematic wiring diagram under Fig. 
2. The arrangement covers single receptacles located between 
tracks on the approximate centerline of the locomotive, each re- 
ceptacle to serve one cooling fan, with a safety switch or circuit 


Sof ty Switch or Circuit 
Breaker for disconnect. 


Single 3 or4 Pole 
Receptacles 


Locomotive Units 


2300 Wit, 3 Phase 
Service 


Main Switch or 
Breaker 


по Volt, 3 Phase, 
60 Cycle Feeder 


Fig. 2—Diagram of wiring for 110-volt, 3-phase, 
60-cycle system in a typical Diesel shop having 
four maintenance tracks for three-unit locomotives 


breaker for disconnect purposes. Single receptacles only are shown 
on both sides of each track to permit connection to the receptacle 
regardless of which side of the locomotive it is on. 

The Diesel shop shown has a track capacity for 12 Diesel units 
and it can be safely assumed that all 12 will not be operating at 
one time. Three 15 kv.a. transformers connected delta will pro- 
vide for 9 fans at full load with a 400 amp. safety switch or 300 
amp. breaker as a secondary main disconnect. Copper wire sizes 
should be adequate for the expected maximum load. 

The schematic diagram also shows a safety switch or breaker 
ahead of each receptacle. If desired these might be omitted since 
the fans can be started and stopped by operating the a.c. fan 
contactor on the locomotive with the plug and receptacle forming 
the disconnect. d 

An alternate arrangement is available if existing 220 or 440 
volt, 3 phase feeders in the shop are of adequate capacity for 
the additional load, thus eliminating the necessity for a complete 
distribution system. This arrangement covers the use of three 
single or one 3 phase dry type transformer, either 220 or 440 
volt primary to 110 volt delta connected 3 phase secondary. These 
transformers can be mounted inside the building, either above or 
below the platform on posts or columns. Fig. 3 shows a schematic 
diagram of this system. 

You will note that the system shown in Fig. 2 provides a re- 
ceptacle for each Diesel unit, so located that it is possible to 
plug into the receptacle on one side of the locomotive, regardless 
of which side it is on, avoiding the necessity of feeding cables 
across inspection pits. Fig. 3 shows a simplified arrangement 
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with double receptacles between every two tracks. This arrange- 
ment of receptacles could also be adopted with 110 volt, 3 phase 
distribution to reduce cost and simplify wiring. 

The arrangement shown in Fig. 3 will require three 3 kv.a. 
single phase or one 10 kv.a. three phase transformers at each 
location to serve two 5 hp. motors. The safety switch should be 
100 amp. or circuit breaker 90 amp. if they are desired for use 
as disconnects at each transformer location. The disconnecting 
switch or circuit breaker may be installed ahead of the trans- 
former for short circuit protection and in this case the amperage 
rating would be reduced since they would be in the 220 or 440 
volt circuit. 

Variations in the above arrangements will be required to suit 
conditions in different shops. It is even possible to install one 
bank of transformers with receptacles to serve all the units on 
two inspection tracks. This will require extremely long portable 
cables which present a safety hazard on floor or platform. 

The diagrams and comments will serve to illustrate the general 
requirements of a system to operate the cooling fans and ventilate 
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Fig. 3—Diagram of wiring for 110-volt, 3-phase, 60- 
cycle system in a typical Diesel shop using existing 220- 
or 440-volt power service through dry type transformers 


locomotive cabs, subject to variations to suit individual shop re- 
quirements. А 

The report is signed by C. P. Trueax (chairman) ; S. D. Kutner 
(vice-chairman), assistant engineer, New York Central; L. C. 
Bowes, electrical engineer, Chicago, Rock Island & Pacific; R. E. 
Hause, assistant maintenance supervisor, Cincinnati Union Ter- 
minal; R. H. Herman, engineer of shops and equipment, Southern; 
Н. A. Hudson, signal and electrical superintendent, Southern; 
F. A. Rogers, engineer, electric lighting and distribution, New 
York, New Haven & Hartford; G. L. Sealey, assistant engineer, 
Reading; C. S. Stringfellow, assistant to electrical engineer, 
Atlantic Coast Line; W. D. Taylor, electrical engineer, Canadian 
National; А. L. Veith, assistant electrical engineer, Wabash; 
and Laurence Wylie, electrical engineer, Chicago, Milwaukee, St. 
Paul & Pacific. 


Discussion 


The second section of the report was presented by R. H. Herman 
(Southern), and Mr. Negley (Reading) asked him if he had such 
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a ventilating system in service. Mr. Herman replied that the 
Southern is, or will be, using it in all shops servicing locomotives 
equipped with a.c. motor-driven ventilating fans. 

Concerning the use of cables for standby power, Mr. Hamilton 
said he wished to go on record as endorsing the continued use 
of the ground wire. Mr. Negley concurred with Mr. Hamilton. 

H. W. Dillon, (T. & N. O.) said that the use of the large cables 
caused heavier maintenance costs because the long cables are diffi- 
cult to handle. He advocated closer spacing of outlets and the use 
of shorter cables. He also suggested wagons for moving cables. 


Electrolysis 


А progress report of the Committee on Electrolysis, not in- 
cluded in the printed reports was presented by Mr. Negley for 
А. E. Archambault, assistant engineer, New York Central. It 
includes the final report on the effect of electric current on re- 
inforced concrete. А report for printing will be presented next 
year. Mr. Negley called attention to, and recommended highly, 
the report compiled over a period of years on corrosion of metal 
in overhead structures. He also called attention to bulletins on 
corrosion published by the American Petroleum Institute. There 
was no discussion. 


Track and Third Rail Bonds 


The report of the Committee on Track and Third Rail Bonds 
deals with revision of the Manual, and arc-welded bonds for 
heavy traction. Concerning the latter subject, the report states: 

“Аз reported in the 1949 committee's report, interest in electric 
welding of bonds still continues, and the electric welder used by 
the Chicago, Milwaukee, St. Paul and Pacific, weight—325 1Ь., 
rated at 150 amp. at 30 volts, 50 per cent duty cycle, with a 
welding range of 37 to 175 amp.—is being used successfully in 
applying the 4/0 traction bonds. While we do not have any de- 
tailed information, electric-arc welding of signal bonds is being 
used more extensively and is creating more interest." 

The report is signed by A. B. Costic (chairman), electrical 
engineer, Delaware, Lackawanna & Western; C. R. Wadham 
(vice-chairman), assistant engineer, Illinois Central; W. P. 


Southern; and R. C. Welsh, general foreman, office of electrical 


:engineer, Pennsylvania. 


The report was presented by Mr. Wadham (Illinois Central). 
Discussion 

A written discussion concerning A.S.A. standards was re 
ceived from Н. F. Brown, electrical engineer, New York, New 
Haven & Hartford, who is now escorting а group of European 
railroad representatives over American railroads and manufac 
turing plants. These standards have to do with types of line 
man's protective equipment which would effect a saving of rubber 
and still provide adequate protection. This was а war provision. 
but Mr. Brown called the attention of the Section to these speci- 
fications since there may again be need for the results of thi: 
study. 


Illumination 


The first part of the report (offered as a supplement to the 
manual) deals with floodlighting of railroads' yards and the table 
“Yard Location" is presented to summarize the installation fea- 
tures in five retarder type yards which are generally conceded te 
be well lighted. 

The purpose of this tabulation is to provide a means of com 
parison whereby the designer of a new installation may determine 
whether his plans are within reasonable bounds. 

The data shown apply to yards which are straight from end 
to end, and relatively free of restrictive features in placement of 
floodlight supports and training of projectors. А yard involving 
curves or obstructive or restrictive features may require more 
supports and, possibly, a greater number of projectors, for il 
lumination of an equivalent area. 

The second part of the report describes the characteristics of 
the new line of fluorescent lamps now being marketed by the 
larger manufacturers. These are, respectively, the Standard Cool 
White, the De Luxe Cool White, the Standard Warm White and 
the De Luxe Warm White. Other new lamps mentioned as a 
90-watt, 60-in., 4860-lumen fluorescent lamp, a 300-watt, PAR-36 
bulb incandescent spotlight, а 200-watt, PAR-56 bulb projector 
spotlight, a 500-watt and a 750-watt PAR-52 bulb, reflector-type 
lamps, and a 300-watt R-30 bulb photoflood lamp. 

The remainder of the report describes the various ways oi 
replacing lamps and describes their respective advantages and 
disadvantages as follows: 


Yard Location 


WiLLARD, Ошо 


YARD CHARACTERISTICS Westbound 
Type Retarder 
Number оЁ{гасКв................................. 20 
Number of ladders of considerable length............. 4 
Sq. ft. of area to be НдМЇей......................... 960,000 
Length of yard—hump crest to pullout end........... 6,300 ft 
Greatest width—body of уага....................... 250 ft 
... Lighting System 
Unidirectional or parallel-opposed.. .................. Par. Op. 
No. of floodlight виррогіз. ......................... 6 
Height of floodlight supports above rail top........... 100 ft. 
No. of floodlights for 
Yard head Ирһїпр.............................. 14 
Body Неһїпр................................... 29 
, Pullout end Иёһїїпд............................. 2 
Size оЁ1атрз—#аМз............................... 1,000 
Avg. watts рег sq. ЇЇ............................... 0.047 


CuMBERLAND, Enora, Pa. NonrH PLATTE 
Eastbound M». Westbound NEBR. 
Retarder Retarder Retarder Retarder 
29 17 35 42 
4 3 2 5 
1,400,000 368,000 1,870,000 1,400,000 
6,000 ft. 2,925 ft. 7,100 ft. 3,600 ft. 
400 ft. 200 ft. 430 ft 600 ft 
Par. Өр: Раг. Ор. ипрне Par. Op. 
100 ft. 100 ft. 100 ft. (5) 100 ft 
50 ft. (1) 
11 8 16 9 
24 17 55 30 
2 3 3 2 
1,000 1,000 1,000 1,500 (38) 
1,000 (3) 
0.0264 0.076 0.041 0.043 


Bovard, manager, rail bond division, Ohio Brass Company; Н. Н. 
Febry, supervisor specialty sales, American Steel & Wire Com- 
pany; C. G. Lovell, Chicago, Milwaukee, St. Paul & Pacific; 
L. C. Walters, assistant to vice-president, signal and electrical, 
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"When Type F lamps were first announced, the service life was 
tentatively placed at 1000 hours. Soon it was raised to 1500 hour: 
where it remained for a year or two. During most of the 1940's 
the nominal rating was 2500 hours. Advances in the art have 
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improved the life, which, according to manufacturers’ published 
values, is now 7500 hours for hot cathode lamps on the basis of 
3 hours’ burning per start, and 4000 to 6000 hours for slimlines, 
depending on the frequency of starting. Whether this life is se- 
cured in service, the committee does not venture to say at this 
time. 

Assuming the correctness of the mortality curve based on 7500 
hours of life (Fig. 1), it is interesting to speculate upon what 
action the user should take to secure the maximum of service 
life at the minimum of expenditure. In the matter of lamp re- 
placement, he has a choice of three major methods of procedure, 
namely: 

1. Replace lamps as they fail. 

2. Replace failed lamps periodically. 

3. Replace all lamps of an installation at the end of a fixed 
number of hours of burning. This is generally referred to as 
group replacement. 

In evaluating these methods against each other, some of the 
factors to be taken into account are: 

A. The relatively low price of lamps as compared with labor 
cost. 

B. Purchasing, shipping and storage expense. 

C. Time consumed by the workman going to the installation 
and returning to his usual station, including: 

а) Time consumed in securing new lamps. 
b) Time consumed in securing and transporting ladders or 
similar aids. 

c) Time consumed in replacing failed lamps, which is de- 

pendent upon accessibility of the fixtures and their type 
(open or enclosed). 

Replacing lamps as they fail is liable to be quite costly unless 
conditions are extremely favorable. On the other hand, this method 
keeps the installation looking fit, tends to maintain the level 
of illumination, and secures full lamp life. 

Replacing failed lamps periodically, say once per week or other 
regular time, will decrease labor cost materially and secure full 
lamp life. Conversely, some lamps will be inoperative for a con- 
siderable part of the fixed period. Whether this will seriously 
affect the light level or impair the appearance of the installation 
will depend upon the type of the fixtures and the number of 
lamps in each. For example, to cite extremes, a failed lamp in 
an open, singlelamp fixture stands out prominently, whereas, 
in an enclosed or louvered multiple-lamp fixture, it may pass 
almost unnoted. 

If this procedure is followed in a large new installation, much 
replacement activity will begin at about 70 per cent of rated 
life (Fig. 1) but as time goes on and new lamps become inter- 
spersed among older lamps which have been in service for vary- 
ing lengths of time, the mortality curve flattens and failures over 
a given period of time become substantially constant and can be 
predicted with considerable accuracy. 
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Fig. 1—General mortolity of fluorescent 
preheat lamps under life test conditions 
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When this replacement procedure is used, it is imperative to 
use “noblink” starters. While these starters cost more initially 
than the simpler type, they last longer, prevent the annoyance 
of blinking lamps, and protect the ballasts against overheating 
and deterioration. 

Group replacement may be used to advantage when the cost 
of replacement of a few lamps at a time is excessively high. If 
this method is employed, the saving in labor cost must be at 
least equal to the value of the lamp life thrown away. 

This method tends to maintain the light level because many of 
the lamps will be retired before they reach their lowest efficiency. 
However, this advantage is counterbalanced or, perhaps, over- 
balanced by the outages which begin to occur at about 40 per 
cent of the rated life of the lamps (Fig. 1). The number of 
outages will depend upon the point on the mortality curve which 
is selected for group replacement. The determination of this 
point will depend largely upon the character of the installation 
and the evaluation of costs as previously described. In general, 
it would appear to be unadvisable to place it much beyond 65 
per cent of rated life, when about 10 per cent failures may be 
anticipated. Outages not only lower the light level but have a 
depressing effect upon the morale of personnel and give the 
installation an appearance of neglect and dilapidation. 

In the use of this method of replacement, starters, if required, 
must of necessity be of the “noblink” type. 

The report is signed by E. R. Ale (chairman), office of elec- 
trical engineer, Pennsylvania; L. S. Billau (vice-chairman), 
electrical engineer, Baltimore & Ohio; J. E. Gardner, electrical 
engineer equipment, Chicago, Burlington & Quincy; V. R. Hasty, 
electrical engineer, Union Pacific; H. A. Hudson, signal and 
electrical superintendent, Southern; S. D. Kutner, assistant en- 
gineer, New York Central; F. B. McConnell, assistant signal 
electrical engineer, Pittsburgh & Lake Erie; A. E. McGruer, elec- 
trical engineer, Canadian Pacific; F. A. Rogers, engineer, electric 
lighting and distribution; G. L. Sealey, assistant engineer, Read- 
ing; W. D. Taylor, electrical engineer, Canadian National; and 
C. A. Williamson, electrical engineer, Texas & New Orleans. 


Discussion 

The report was presented by E. R. Ale (P. R. R.). W. S. H. 
Hamilton (N. Y. C.) asked if the daylight fluorescent is equiva- 
lent to the blue incandescent lamp for color matching, and Mr. 
Ale replied that for this purpose the daylight fluorescent is very 
poor. K. T. Benninger, general electrical supervisor, Chicago & 
Eastern Illinois, asked if the daylight lamp is good in combina- 
tion with other fluorescent lamps where color rendition is im- 
portant. Mr. Ale replied that it is only good for greens and 
blues, and for color rendition, it is better to use 4500-deg. white 
lamps with the de luxe lamps. 

Ж. S. Н. Hamilton (N. Y. C.) asked about the “warm-tint” 
lamp, and Mr. Ale replied that it did not give good color rendition. 

S. R. Negley (Reading) asked if the committee favored unidi- 
rectional lighting for yards to which Mr. Ale replied, “Generally 
yes, but it is not always possible." 


Overhead Transmission Line and 
Catenary Construction 


On specifications covering bronze and copper trolley wire, in 
collaboration with representatives of the American Transit As- 
sociation and the A.S.T.M., the Committee on Overhead Trans- 
mission Line and Catenary Construction has the following to 
offer: 

The American Society for Testing Materials, Committee B-l, 
has made no changes in the specifications for trolley wire during 
the past year. It has under consideration a proposed standard 
gauge for acceptance of grooved trolley wire, but this has not 
yet been adopted. This gauge is proposed to replace the com- 
mercial splicers which are currently being used as gauges for 
acceptance testing. 

The results of the mathematical recheck of areas and weights, 
as given in the specifications for shaped trolley wire, are being 
tabulated and prepared for publication as a matter of record. 

Electrical Section specifications for wire crossings, which were 
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prepared jointly with the Edison Electric Institute, are based 
largely on the fifth edition of the National Electrical Safety 
Code. Since this edition was adopted, there has been in existence 
a Committee on Interpretations which has functioned to clarify 
and interpret various rules of the Code when questions as to 
intent have been raised. This Section is represented on this Com- 
mittee. А considerable number of requests for interpretations are 
received and passed upon each year. 

Any questions regarding the meaning of any N.E.S.C. require- 
ment may be referred to Mr. John A. Dickenson, National Bureau 
of Standards, Washington 25, D. C. who is chairman of the 
Committee on Interpretations. 

The American Standards Association has established a new 
Sectional Committee on Bare Electrical Conductors to be known 
as Committee C-7. Committee 3 was asked to furnish a repre- 
sentative on this new sectional committee. Mr. K. H. Gordon, 
assistant electrical engineer, Pennsylvania, has generously agreed 
to accept this assignment. 

The report is signed by E. M. Hastings, Jr. (chairman), chief 
engineer, Richmond, Fredericksburg & Potomac; A. B. Costic 
(vice-chairman), E. H. Anson, vice-president, Gibbs and Hill, 
Inc.; K. H. Gordon, assistant electrical engineer, Pennsylvania; 
S. W. Law, signal engineer, Northern Pacific; John Leisenring, 
electrical superintendent, Illinois Terminal; S. R. Negley, elec- 
trical engineer, Reading; H. H. Newman, general electrical fore- 
man, Illinois Central; P. E. Snead, chief signal and electrical 
inspector, Southern; and Sidney Withington, engineering as- 
sistant to executive vice-president, New York, New Haven & 
Hartford. 


Discussion 


The report was presented by E. M. Hastings, Jr. (C. & O.), 


who then called on K. H. Gordon (P. R. R.), for further com- 
ment. Mr. Gordon said the code is accused of being abstruse, 
and to clarify the situation, there was set up a Committee en 
Interpretation. This committee, Mr. Gordon said, has had to pass 
on from 15 to 25 questions per year, the last one on wire cross- 
ing, was answered just two weeks before the Sections’ meetings. 
These interpretations, he said, are available to those who may 
want them. 

H. E. Preston (I. C.) asked if the overhead contact wire should 
be positive or negative, and said that some European railroads 
had made it negative claiming that this reversed polarity reduces 
wear. W. S. H. Hamilton (N. Y. C.) said that some members 
of the American Transit Association had tried such a scheme. 


Radio and Communication on 
Rolling Stock 


The report of the committee on Application of Radio and 
Communication Systems to Rolling Stock includes 38 report 
pages of specifications to cover spark suppression and mitiga- 
tion of interference to radio reception or other communication 
circuits from the operation of railroad electrical equipment and 
nine pages covering specifications for intra-train telephone sys- 
tems on rolling stock. The first portion covers old specifications 
of the 1945 Communication Section Report and these are rec- 
ommended for inclusion in the Electrical Section Manual. The 
last nine pages are new material, 

The report is signed by W. S. Heath (chairman), electrical 
assistant, Atchison, Topeka & Santa Fe; W. H. Mims, electrical 
engineer, Central of Georgia; F. E. Gould, equipment inspector, 
New York Central; and D. F. Dunsmore, assistant electrical 
engineer, Chesapeake & Ohio. 


Discussion 


The report was presented by W. S. Heath (A. T. & S F.). 
W. S. H. Hamilton (N. Y. C.) asked if there is anything in the 
report which concerns fluorescent light interference. Mr. Heath 
replied that it is considered as being covered by the part of the 
report dealing with starters, and added that if the starter is 
the source of the trouble, it should be replaced. L. E. Kearney 
(Communications Section, A. A. R.), said that fluorescent lamps 
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do cause some interference, and that method C (Par. 1, page 7) 
is the only corrective method offered in the report. Mr. Gouk 
(N. Y. C.) said that interference does come back through lines 
to the board, and that it is necessary to try with small condenser: 
to ground to eliminate it. 


Motors and Controls and Shops 


The first section of the Report of Joint Committee on Motor: 
and Controls and Repair Shop Facilities and Practices describes 
three types of controls used for turntables, and also а fosr- 
(namely, full-automatic, full-magnetic push-button type contre: 
which has desirable features but which has found little applicatiec. 

The remainder of the report which describes the Pennsy} 
vania's new Diesel electrical repair shop at Altoona, Pa, d= 
cusses the load testing of traction motors, and high-frequeacy 
testing of traction motor armatures is included herewith in fail 
except for a floor plan of the Altoona shop. 


Shop Equipment and Facilities for Repairing Moter». 
Generators, etc., on Diesel and Electric Locomotives 


The Pennsylvania has nearly completed at Altoona, Pa. fsc- 
ities for repairing, rewinding and overhauling electrical appara: 
removed from Diesel-electric locomotives. These facilities ar 
housed in a three-story building approximately 65 ft. by 2:0 2. 
formerly used as a tank shop, and are located on the second axe 
third floors; the first or ground floor being reserved for other 
work. Traction motors, main and auxiliary generators and blower 
and fan motors are handled on the second floor, and relays сет 
tactors, switches and miscellaneous electrical apparatus on t: 
third floor. 

Apparatus received for repairs is moved from the storehouse 
platform, outside of the shop, to the second floor motor zx 
generator repair shop, or the third floor, where miscellancce: 
work is done, with a 3-ton fork-type type lift truck by way e 
а 20,000-lb. capacity electric elevator. Practically all materii 
is handled into and out of the shop via this elevator. However. 
for emergencies, a hatch has been provided in the floor of tk- 
motor generator shop, through which motors and generators m»: 
be raised and lowered directly from cars placed in the ste 
floor of the shop. 

To the left of the entrance to the motor generator shop on t+ 
second floor is a cleaning and dismantling room. In this ross 
are located a degreaser, a blowing booth, work benches asi 
racks for the necessary tools and machinery used in the dismas 
tling of apparatus. The room is served by a 4-ton crane. 

Every piece of apparatus entering the shop goes to the clear- 
ing room where it is assigned a shop serial number, and itex: 
other than traction motors are given a prefix letter If generators 
the prefix letter is “С,” and if auxiliary apparatus such as M. G 
sets, blowers, etc., the prefix letter is “A.” This number remaias 
with the particular piece of apparatus throughout its entire lif. 
regardless of how many times the item returns to the repair 
shop. A metal tag carrying this number is attached to each рал 
removed from each motor or generator in this room. 

Handling of a traction motor is as follows: 

The motor pinion is removed by a hydraulic pinion paLe- 
after which the entire motor is placed in the trichlorethylene i- 
greater. Non-silicone insulated motors are held in the vapor pee 
duced by heating the liquid to approximately 185 deg. F. wh 
steam heat coils in the bottom of the degreaser for approxims:elv 
three minutes, and silicone insulated motors for one mitute 
While іп the vapor, а wand through which the trichlorethylere 
liquid is forced by pump, is used to flush off loose particles ~ 
grease and dirt. After removal, the motor is placed on a terz- 
table cart and pushed into the blowing booth, where the leo-- 
dirt is blown off. This booth is equipped with curtains. liga 
and exhaust fan. The motor is then placed in a vertical poeitix 
where head bolts are removed with an impact wrench and > 
armature and head lifted out vertically by a crane. АП «muc 
parts removed are placed in a basket to again be run throrgt 
the degreaser. The armature, after removal, is given a shart 20 
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in the degreaser, as, due to the short original exposure to the 
vapor, some grease remains on the armature. Provision is made 
for the installation of a corn-cob blast, which will eventually be 
used to remove any dirt which may still cling to the armature. 
Under present operations, the blowing booth is being used for 
this cleaning. The same treatment is given the motor frame, 
after removal of the armature, as is given the armature. The 
armature is then placed on a portable armature stand to start 
its trip up the west side of the shop, and the motor frame is 
moved outside of the cleaning room to the east side of the shop 
for its trip through the repair line. 

The bearings which have been removed in the cleaning room 
are put through a demagnetizing coil and then placed in the de- 
greaser for several minutes, after which they are immediately 
passed through an opening into the bearing room. This bearing 
room is 11 ft. long by 7 ft. wide and 8 ft. high and is provided 
with an exhaust fan, the entering air passing through air filters. 
The room is equipped with two 8-power magnifying glasses, suit- 
able benches and tools, and lighted to an intensity of 50 foot- 
candles. After receiving the bearing from the degreaser, it is 
carefully examined under an 8-power magnifying glass; and if 
no defects can be noted, the bearing is dipped into a slushing 
solution, wrapped in wax paper, and pushed through a flap to 
the main room, where it is placed in storage until needed in the 
re-assembling of the traction motor. If any marks are detected 
on the rollers or races to cause any doubt in the mechanic's 
mind as to the suitability of the bearing for further use, it is 
held for examination by test department representative, who 
makes the final decision as to whether the bearing is usable or 
should be returned to the manufacturer for repairs. 

All pinions are run through the degreaser and then sent to 
the adjacent room for magnafluxing. If no cracks are detected, 
the pinion is returned to the cleaning room where it is placed in 
a rack and held for application to the same motor. If cracks 
are found, the pinion is scrapped and a new pinion is applied 
to the motor after assembly. 

Motor heads are micrometered and if within the limits, they 
are painted and sent to the other end of the shop where motors 
are assembled. If out of round or under size, the head is built 
up with welding and re-faced to the original size in a lathe or 
boring mill located opposite the cleaning room. 

After leaving the cleaning room, the armature passes through 
the magnaflux test, where the shaft is magnafluxed, and if no 
defects are found, it is placed back on the portable stand and is 
meggered and tested with a Surge Comparitor. The operator of 
the Surge Comparitor can determine if the armature is open, 
partially shorted or grounded, and his inspection determines the 
repairs necessary. ЇЇ defects are found in the armature shaft 
at the magnaflux, the shaft is replaced at the 600-ton press ad- 

jacent to this machine, after which it proceeds to the previously 
mentioned test. 

Armatures which pass O. K. are run around the various posi- 
tions for rewinding and baking to the vacuum impregnator, 
where they are re-impregnated and from which point they follow 
the same path as a re-wound armature. If the tests indicate that 
the armature must be re-wound, it is placed in a lathe where 
the coils are cut off at each end of the laminations. Should it be 
possible to save any of the coils for re-insulation, they are not 
cut off, but removed and re-taped and pressed to proper shape 
for re-application. After the coils are removed, the laminations 
are blasted, cleaned, and file-dressed to gauge. If any laminations 
require replacement, the work is done at this point. The arma- 
ture is then moved on its portable stand to the next position in 
line where insulation back of the risers and the equalizer con- 
nections are applied. The armature on the same stand is then 
placed in an 8.75 kw. infra-red oven and heated. After removal, 
‘he equalizers are drawn down with temporary bands before 
armature is placed on a cooling stand. After cooling, the arma- 
‘ure is moved to the next position, where insulation and bottom 
»et of coils are applied and passed to the next position, where 
he insulation and top set of coils are applied. After the installa- 
ion of the top set of coils, it is placed in a second infra-red 
»ven of 17.5 kw. and after heating, temporary bands are applied 
»ver steel bars placed on the coils to draw them down. The 
wmature is next moved to a second cooling stand and after 
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cooling, top sticks are applied, and it is then heated a third 
time in a 26.25 kw. infra-red oven to a temperature suitable 
for soldering the risers in the soldering pot. 

After soldering, the armatures requiring brazing of the coils 
at the rear end are moved to the brazing machine, after which 
they are banded in one of the banding machines adjacent thereto. 
The string band is also applied at this time. Armature is then 
placed in a lathe, where the coil ends projecting beyond the 
riser face are turned off. If it is an armature on which the com- 
mutator requires seasoning, it then goes to the seasoning machine 
adjacent to the vacuum impregnator. If seasoning is not required, 
it goes directly to the vacuum impregnator. This impregnator 
tank holds six.traction motor armatures at one time. The arma- 
tures are placed in the tank and the vacuum pulled on the tank 
and held for 30 minutes before admission of varnish. The vac- 
uum is then used to draw the varnish into the tank to proper 
level, after which pressure of 80 lb. per sq. in., obtained with 
CO2 gas, is applied and held for 1% to 2 hours. Pressure is 
then used to return the varnish to the storage tank, after which 
the pressure is released, tank opened and armatures permitted 
to drain 30 minutes to one hour before they are removed and 
placed on the carts used in the electrically-heated bake ovens, 
where they are baked from eight to twelve hours. After coming 
out of the oven, the armature is cooled, undercut, and dynamic- 
ally balanced. At the next position, the commutator is dressed 
up, given its final checking and inspection, and if О. K., moved 
into the assembly line for application to the frame. 

The assembly line for traction motors is being set up on the 
basis that the pinion end head and bushing will be applied to 
the armature, after which it will go to a jig that permits placing 
the armature in the frame when in a horizontal position. This 
jig has a long center which passes through the frame and holds 
one end of the armature shaft. When the armature, which has 
been assembled with the pinion end head, is placed between the 
two centers, the frame which has been placed around the long 
centers is rolled forward over the armature, where the head is 
drawn to place by the use of impact wrenches. The assembled 
motor is then lifted to the test rack, where the commutator end 
cap is applied and the motor is tested. It is first operated at 
600 to 700 r.p.m. for 30 minutes, then speed is gradually ad- 
vanced so that the final 30 minutes of the 2-hour run is made 
at maximum safe speed. After this test, the motor is meggered, 
hi-potted, and finally checked and closed for shipment, being 
moved with a fork type lift truck from the west end of the 
shop to the cleaning room at the east end, where the pinion is 
applied and then to the elevator for movement to the car for 
shipment. 

The frames go through a similar operation of cleaning in the 
cleaning room, after which they are moved to the east side of 
the shop, where the physical dimensions are checked for being 
true and accurate. If such dimensions are correct, the frame will 
continue in this line, where field connectors are untaped and 
checked to see if terminals are loose, brushes and brush holders 
are removed, cleaned, and re-applied, field coils are checked and 
if necessary, removed and either re-insulated and vacuum im- 
pregnated or renewed. When it is necessary to remove field 
coils, the frame is placed on a revolving jig so that the coils can 
be worked upon in any position desired by the operator. As the 
{тате is re-assembled, necessary painting is done. Ап attempt is 
made to refrain from applying any brushes which it is not felt 
wil run at least 25,000 miles—short brushes being sent to 
Juniata inspection pit for use in the terminal inspection of 
mountain pushers. 

Generators are received for 400,000-mile check-up or for dam- 
age from wreck or fire. Usually they are not as dirty as trac- 
tion motors, and because of the difficulty of handling in the de- 
greaser, are taken directly to the south end of the shop, where 
facilities for dismantling and repairs are located. Generators are 
dismantled and built up in the same location. Jigs have been 
provided which permit horizontal removal and replacement of the 
armatures out of and into the generator frame. After disman- 
tling, the various parts are sent to the degreaser and cleaned 
and returned to the generator section except the bearings, which 
are sent to the bearing inspection room. The armature is tested 
on a Surge Comparitor and if not necessary to re-wind, it is 
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undercut and dressed. Wire and string bands are examined and 
renewed where necessary, after which the armature is sprayed 
with a glyptal base red insulating enamel. All brush holders 
are removed from the frame, field connections opened for check- 
ing, and both main and interpole fields meggered and hi-potted. 
Such field coils as may require renewal are removed. Coils which 
may be repaired in the shop are repaired and impregnated and 
placed in line for re-use. 

Since it is not possible to operate the generator in the Diesel 
Shop, it is moved directly out of the shop. 

Auxiliary apparatus repairs, handled on the third floor, occupy 
approximately one-half of the floor space. The storeroom, also 
located on this floor, occupies approximately one-quarter of the 
floor space. The south end of this floor has been fitted up with 
benches, cleaning tanks, -testing apparatus, small bake ovens, 
various test panels, hydraulic and air pressure lines, so that all 
types of switches and small motors may be tested and repaired. 
Small armatures used in miscellaneous motors are re-wound in 
this location. All the necessary facilities are available for the 
complete repair and testing of the various types of miscellaneous 
electrical apparatus used on the Diesel locomotives, so that, when 
the repairs are completed, the items are sent direct to the store- 
house. 

The shop is lighted with high bay mercury and incandescent 
lights. Side walls and ceilings are painted aluminum, floor red, 
with white safety lines, and all lifting devices orange. The shop 
was planned for a monthly output of 152 traction motors, 25 of 
which would be re-winds, and 25 generators, one of which would 
be a re-wind. At present, the working force is 72 men, divided 
between the two shifts. There is one supervisor on each shift 
following the actual repair work, and there is an additional 
supervisor on the first shift who follows the movement of the 
motors and generators and miscellaneous apparatus into and out 
of the shop, and sees that the necessary material is on hand when 
needed at the proper location. 

The attached sketch shows the flow of the pieces through 
the shop. 


Loan Testinc or Diese. Traction Motors 


It is extremely important in the overhaul of Diesel traction 
motors that they be thoroughly tested upon completion of the 
work to locate any defects or faults which might result in a 
failure in service. À road failure of a traction motor is a serious 
matter since it results in delays to important freight and pas- 
senger movements. 

Standard maintenance procedures in railroad traction motor 
repair shops and in service shops provide for frequent electrical 
and mechanical tests and checks to insure satisfactory work- 
manship and to detect any faults. 

The armature, during basic or mileage overhaul is cleaned and 
inspected for broken parts, loose wire or string bands, loose 
wedges, cracked, charred or dry insulation, commutator condi- 
tion, tolerance and wear on various parts. Electrical tests include 
measurement of insulation resistance, high potential tests and 
bar to bar resistance tests which should effectively locate any 
fault or unusual condition. . 

The field frame is likewise tested thoroughly to insure that all 
machined surfaces are within allowable tolerance and electrical 
measurements made of main and interpole field circuits. А com- 
parison of the measured and computed resistances provides an 
accurate check of the material and workmanship, as well as 
conductivity of soldered or brazed joints and helps to detect high 
resistance or shorted coils. A Megger test is made to check 
condition of insulation. 

The testing procedure includes an armature bearing run with 
the motor operating light at approximately 1500 r.p.m. for two 
hours. А source of direct current at 125 volts with a capacity 
of 50 amperes per motor is requried for this bearing run test. 
Temperature readings of the bearings are taken every 15 minutes 
during the run and frequent checks are made for noise and 
vibration which would indicate faulty assembly, dirty bearings 
or armature unbalance. The tightness of oil bearing seals is 
also checked and a visual inspection ts made at completion of 
the run of string bands, cement filler, etc. The armature and 
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field frame are then given a final high potential test after which 
the motor is ready to be returned to service. 

There has been considerable discussion as to the*need for 
load testing Diesel locomotive traction motors in a repair shop 
after the armature has been rewound. A questionnaire was sent 
to leading railroads who repair their own traction motors. Only 
a few railroads advised that they made such a load test with the 
percentage of failures found being very small. 

Manufacturers of electrical equipment will normally run a 
complete set of tests on a motor only when it is of new design. 
These tests are usually called Engineering Tests and include 
resistance measurements, core loss curve, friction and windage 
losses, brush friction, speed regulation and a full load tempera- 
ture test. The results provide design data, check calculations and 
confirm ratings. 

Standard shop tests, similar to those outlined for traction 
motor overhaul, are given production line motors and normally 
none of these motors will be tested under load. After the 
original design and performance data has been secured there 
seems to be very little to be gained by routine load tests on 
every motor. Їп fact, unusual bearing conditions can be detected 
quicker and more positively when the motor is running light 
rather than under load. Maximum and minimum temperature lim- 
its, determined for bearing temperature rise under the no load 
run, aleo give positive information as to bearing condition. 

One method of simulating full load conditions on a traction 
motor for test purposes consists of separately exciting the main 
field circuit with a high amperage low voltage supply from 
a motor generator set and then to impress a voltage of 1000 to 
1400 volts on the armature as it reaches its maximum speed. 
The armature current in such case will be approximately 15 to 
30 amperes. This method effectively tests the turn to turn 
armature insulation at maximum centrifugal force, gives a check 
of main field connections and at the same time permits bearing 
temperature run and vibration checks. There is no need to bolt 
the motor on a special stand. 

A somewhat similar test can be made by separately exciting 
the main field circuit by a welding set or other source of high 
amperage, low voltage direct current and driving the armature 
by means of another motor. The traction motor under test acts 
as a generator and its speed is increased until desired voltage 
is obtained on the armature. This test necessitates a stand or 
base to support the motor under test, a relatively large driving 
motor and a source of direct current energy. 

An actual full load test would require a tess stand with a 
generator of adequate capacity to act as a load, a means of 
absorbing the energy output of the generator and a motor gen- 
erator set to supply the full load current and voltage of the 
traction motor. These facilities would be rather large, high in 
first cost, expensive to operate and involve considerable set up time. 

It is evident that defects or weaknesses will be detected if 
reutine electrical and mechanical tests are made as the armature 
is rewound and the frame progressed through the repair shop. 
A load test adds considerably to the cost of overhaul and one 
additional day to the overhaul time without producting definite 
results to justify the expenditure in time and money. 


Нісн Frequency Testinc or Traction Motor ARMATURES 


The overhauling and repairing of traction motors, generators 
and other allied rotating electrical apparatus used on Diesel 
locomotives can be performed by railroads in their own shops. 
Such repairs can be justified only if they can be handled more 
economically than if done outside or if the work results in 
increased mileage or service life between shoppings. 

The repairing of this equipment, particularly traction motors, 
has become very competitive and in order to compete with 
outside repair shops it is essential that labor saving tools and 
testing equipment be provided in the repair shop. 

One of the most essential pieces of equipment will be some 
means of determining how much insulation or mileage still 
remains in the winding, not particularly the total mileage re- 
maining, but whether the winding will operate until due for 
another mileage overhaul. The amount of ground insulation can 
be determined by a di-electric (hi-pot) test or a megohmeter, 
but some other method of test is necessary to determine the 
condition of insulation between turns. 
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One of the methods by which this condition сап be determined 
is by use of high frequency test apparatus. One electrical manu- 
{асїшгег developed such a machine for its own use in 1926 but 
hesitated to offer it for sale because of the many complicated 
adjustments necessary when changing from one type of ap- 
paratus to another. This maehine was a spark gap type high 
frequency voltage unit for testing various types of rotating 
apparatus. It is capable of impressing,between 800 volts to 10 
kilovolts at a frequency of 180 kilocycles on the part being 
tested. Because of limited demand such a machine was specially 
built and consequently the cost was high. 


The need for such a machine in a traction motor repair shop 


was first indicated when motors would fail on short mileage 
soon after being overhauled or even before shipment just after 
being progressed through the shop. Load testing of motors was 
tried but the number of failures developed by this test was 
so small that it was discontinued. The load test only indicated 
the condition of the motor at the time the test was applied, 
which was no assurance that it would not fail on the first trip 
after being placed in service. It does not give any indication 
of the amount of additional mileage remaining in the insulation. 

The electrical manufacturer had experience with this equip- 
ment only in production testing of new equipment to find faults 
in the windings and they were hesitant to sell the machine for 
testing to determine amount of insulation remaining in winding. 
One of these machines was finally purchased and several years 
were required to collect and record sufficient data to establish 
values which would determine whether the armature under test 
would operate without insulation failure for another mileage 
period. 

The large electrical manufacturing companies are now con- 
vinced that a machine of this type has a definite place in a 
repair shop such as is required in railroad work. They have 
produced a new design, called the Surge Comparison Tester 
which will be considerably lower in first cost than the high 
frequency tester. 

The surge tester will charge two circuits or parallel paths in 
the winding at the same time. The discharge waves will show 
an oscilloscope screen as one irregular wave, but in reality it 
consists of one wave on top of the other, provided the conditions 
in the two circuits are similar. If the two circuits are not ex- 
actly the same, two dissimilar waves will be observed which 
indicates that one circuit is at fault. : 

By establishing certain current and voltage values, the ma- 
chine can also be tested to test the condition of the insulation 
left in a winding, which can be transposed to equal mileage. 
The values to be used will have to be established by each in- 
dividual railroad to correspond to such variables as climate, 
terrain, mileage expected between shoppings, tonnage, train 
speeds, etc. 

Several years of testing were required to establish correct values 
to be expected between change-outs. With the manufacturers of 
the equipment now convinced that the results to be obtained are 
worth while, there is no reason why every railroad operating a 
repair shop cannot justify the purchase of such a machine. Now 
that the actual laboratory work has been completed and test re- 
sults checked, these machines will be available and every rail- 
road doing repair work on rotating apparatus should not attempt 
to set up a repair shop without provisions for a test of this sort. 

The individual railroad is interested in increasing mileage be- 
tween changeout of traction motors and the elimination of road 
failures. А tester of this type will be invaluable in helping to 
accomplish these results. It will not of itself eliminate failures, 
but with the proper personnel will be a valuable tool. 

The outside repair shops now engaged in repairing traction 
motors, whether operated by the original manufacturers or in- 
dependents, are guaranteeing 100,000 miles service. If a motor 
overhauled by one of these shops fails between the end of the 
guarantee period and the established mileage nothing much can 
be done about it. However, serious complaints are received from 
railroad managements if a motor overhauled in the railroad shop 
fails under such conditions. 

The tests made with a high frequency test machine should go 
8 long way toward eliminating insulation failures between shop- 
ping periods. 

The report is signed by R. H. Herman (chairman, Joint Com- 
mittee, and chairman, Electrical Section, Mechanical Division), 
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engineer shops and equipment, Southern; А. P. Dunn (сёл 
man, Electrical Section, Engineering Division), electrical supe 
visor, New York Central; G. O. Moores, assistant engineer, cos 
struction and maintenance, Baltimore & Ohio; С. Е. Steinbricé 
electrical foreman, Chicago, Rock Island & Pacific; J. W. Horm: 
Jr., assistant electrical engineer, Pennsylvania; J. О. Frak-. 
general electrical and Diesel supervisor, Texas and Pacific; ss: 
Н. E. Preston, power supervisor, Illinois Central. 


Discussion 


The report was presented by R. H. Herman (Southern) wt 
in turn, called on А. P. Dunn (N. Y. C.), to present the sectiec 
on turntables. Mr. Herman said that while turntables genera 
are going out of the picture, a number of round houses h:r 
been re-equipped and are being used for Diesels. The Pe» 
sylvania shop, he said, is especially worth while visiting for ағ 
one who has to do with such shops. Commenting on the com 
mittee's work, he said the members generally were of the opin:c- 
that load testing for overhauled motors is not advantageou— 
that it is generally better suited to obtaining characteristics ci 
new machines. 

C. F. Steinbrink (C, R. I. & P.) concurred, saying it dex 
not give any indication of how much life is left in a motor. 

R. I. Fort (I. C.) said his road is using the tester describe 
in the report. It does not, he said, definitely check armar 
insulation and added, “I would like to load test motors, с 
realize the difficulties involved and if any other test proves т: 
be adequate, I shall be willing to give up the idea." 

The section of the report on high-frequency testing was pr- 
sented by С. F. Steinbrink (C, R. I. & P.). He said that effox: 
had been made to find some way of determining the mileage le: 
in insulation, and that while it had taken several years to cot 
vince the Westinghouse Electric Corporation that a hightr 
quency tester should be built, and several more to learn how :: 
use it, they have cut down road failures at least 75 per cet 
and have increased those which occur in the shop. Referr-: 
to the surge tester, he said, that the Westinghouse represeria 
tives doubt if this machine will show how much life is left a 
insulation, and that it will take some time to find out. 

Referring to a new set of circumstances, Mr. Steinbrink +. 
that his road had been getting 750,000 miles service on met 
insulation, and that since the introduction of silicone, his <x: 
has practically lost control of rewinds. Maximum mileage по» 
he said is 186,000, and the average not more than 100,000. He 
has, he said, tried to discourage the manufacturers from usir: 
silicone until more is known about it. If the present situat-x 
is allowed to exist, he thinks it will wreck the reputation c 
the Diesel by making maintenance costs too high. Something 
he said must be done to correct the situation. 

W. S. Heath (A. T. & S. F.) asked if surge testing һа: 
caused any field break-downs, and Mr. Steinbrink replied tz 
he had no conclusive evidence. Mr. Heath then asked b^ 
armature “A” is compared with armature "B," and Mr. Ser 
brink replied that in looking at the oscilloscope, there is oc 
one curve if the coils are okay, and it provides no mean: c 
comparing one armature with another. 

Mr. Heath suggested that the difficulties described by Y: 
Steinbrink may have been caused by overloading. Mr. Ste» 
brink replied that on some D-7 motors in passenger егп 
his road is getting better performance than with 0-27 mowr 
He added that his shop intended to eliminate the use of siliny 
coils. 

Mr. Herman said the Southern has been using silicone cw- 
for several years with little difficulty on armatures which + 
have repaired in their own shop. He added that they had с 
perienced a high rate of failures on D-27 motors. 

Mr. Heath asked if high frequency tests tended to wrair: 
insulation, and Mr. Steinbrink said that it is just a mean: « 
picking out bad insulation. 

J. E. Marti (I. C.) asked for information on the seasoning ¢’ 
commutators. Mr. Herman said that seasoning is an absclz: 
necessity for a rebuilt commutator, but that in his opinion tka 
was some question concerning its need as a part of gen-i 
overhaul. 

Mr. Hamilton (N. Y. C.) asked if V.rings are pulled up wi: 
motors are overhauled, and Mr. Steinbrink replied that it «x 
done in his shop at first, but that the practice distorted е 
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ings, and was discontinued. He added, however, that it was ab- 
olutely necessary when an armature has been rewound. The 
»verhauled armatures are spun, but not seasoned, unless neces- 
ary. Mr. Heath (A. T. & S. F.) added that it is difficult to 
cnow definitely the temperature of a commutator when con- 
rection heating is used. 

At the request of the chairman, J. W. Teker (General Elec- 
tric Company) responded to some of the questions which had 
been raised. He said it was particularly interesting to listen to 
:omments offered by railroad men since the manufacturer has 
perhaps four hours experience with his own product, while the 
user may have twenty years. He described the construction of 
commutators. A high bar, he said, will break brushes, and 
seasoning positions bars so they will not move in service. Sea- 
soning, he explained, can be done out of the frame, or on the 
motors own bearings and, in any case, the armature must be 
brought to operating temperature. He said that if an armature 
is dropped or resoldered, it should be heated, brought up to 
speed, checked, pressed, heated and run until stable. He recom- 
mended contact type pyrometers for measuring commutator tem- 
peratures, saying that thermometers are slow. 

Asked by the chairman, what temperatures are used for sea- 
soning, Mr. Teker said, *We use 160 deg. C. on traction motors." 
He added that the commutator is brought to the required tem- 
perature, held one hour and cooled—this cycle being repeated 
three times. A commutator, he said, is only tightened when it 
fails to respond. 

Mr. Teker was asked what hardness was considered good for 
commutator copper, and he replied that it is С. E. practice to 
use a scleroscope hardness of 20, and that if a hardness between 
10 and 15 is found, it is not considered good. 

W. I. Johnson (L. & N) asked Mr. Teker for information 
on silicone insulation and Mr. Teker replied that their own 
(G. E.) silicone coils have so far been in service for only 750, 
000 miles, and do not yet afford a basis of comparison. He 
added that there is no magic in silicone—that it does not pre- 
vent all motor troubles. Good construction, he said, is necessary, 
because vibration wears out insulation, and if a winding is not 
held securely, it will wear out. Silicones, he concluded, hold a 
lot of promise, and we are putting out sample motors, but more 
time and testing is necessary. 


Electric Heating 


The first section of the report describes a new installation of 
track switch heaters, and covers tests made on the heaters. All 
of this part of the report is included in the following, except for 
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curves showing distribution of temperature and rate of tempera- 
ture rise in the rails. The latter part of the report includes 
comments respectively on Conductive Rubber, used originally as 
a static dissipator and more recently as step tread deicers, 
walkway and ramp tread material; Glass Panel Heating, used 
for interior heating, windshield defrosting, etc., and Paving 
Heating in which conducting material is cast in concrete to 
form a heating element for snow and ice removal. 


Electric Track Switch Heater (Snow Melter) Installations 
at Cumberland, Md., and Willard, Ohio 


An installation of electric track switch heaters was completed 
during the winter season of 1948-1949 by the Baltimore and 
Ohio Railroad in its large classification yards at Cumberland, 
Md., and Willard, Ohio. These heaters are to protect and in- 
sure operation of the remote-controlled track switches in these 
yards during winter weather and when required. There are 40 
heaters varying in length from 10 ft. to 17 ft. 6 in. installed at 
Cumberland, and 112 heaters varying in length from 12 ft. to 
17 ft. 6 in. at Willard. 

The heaters are of the round, tubular sheath-type, flattened on 
two sides and fastened to the inside of the web of the rail di- 
rectly under the head by steel clamps (See Fig. 1). The heater 
rating is 500 watts per foot at 460 volts. The effective heating 
length of the heaters is the same length as the switch point being 
protected, plus a non-heating section of 6 in. at each end to allow 
for bends and terminal connections. 

The underground distribution from the safety switches to the 
heaters is stranded single-conductor cable, with type RW in- 
sulation of 600 volts, buried directly in the ground. Connection 
is made to the heater leads in a cast iron junction box mounted 
on a 4-in. diameter by 22-in. cast iron pedestal set in the ground, 
two boxes being installed at each track switch protected. 

Heating leads between the junction boxes and the heaters 
are protected in rubber hose. 

To provide proper clearance for the heater, it was necessary 
to grind approximately %4 in. from the inside reinforcing bar 
of the switch point for a distance of about 30 in. At the heel 
end of the switch, where it was impossible to bring out the 
heater leads between the rail flanges due to the heel block, two 
methods were used. Where the heel block was installed, the 
web of the solid running rail was drilled to allow the lead to 
be brought out. Where the heel block had not as yet been 
installed, a groove for the lead was cut out in the flange and 
web of the block. 

At Cumberland, 240/480-volt service is supplied the heaters 
through three 100 kva. single-phase transformers connected to the 
2.3 kv., 3-phase, 60-cycle service supplying other facilities of the 
railroad. Fig. 2 shows a general view of this substation. 
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Fig. 1—View showing application of heaters to rail 
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At Willard, where two separate yards are involved, heater 
voltages are supplied from: the eastbound yard, three 200-kva. 
single-phase transformers; the westbound yard, three 100-kva. 
single-phase transformers. Primary voltage of 7.2/12.47 kv. is 
supplied from the general yard distribution system. 

Two-pole, double throw safety switches were installed to se- 
cure the desired 480-volt (full-high heat) or 240-volt (24 low 
heat) to the heaters. 

Heater circuits are limited to 200 amp. and are controlled by 
two-pole single-throw fused safety switches. These switches are 
all contained within a weatherproof box mounted at the trans- 
formers, as shown on Fig. 3. 

Two indicator lights, one burning for low heat and both burn- 
ing for high heat, are installed at a visible location to inform 
the operator in the tower of the degree of heat being applied 
to the heaters (See Fig. 4). 

During the winter season of 1949-1950 the cost of current per 
switch point per hour averaged 2.9 cents at Cumberland, Md., 
and 3.4 cents at Willard, Ohio. 


Rail Temperatures with Electric Switch Heaters 


The preferred rail temperature and the temperatures actually 
obtained when using electric heaters are of interest to the 
end that eventually a more practical value of wattage input can 
be established. 

It is believed that in time it will be possible to recommend 
a rail temperature; for instance 60, 100, 215 deg. F., or some 
other temperature. 


Rail Temperature Tests in Connection with 
Tubular-Type Snow Melters 


In connection with the study of preferred rail temperatures 
when using electric switch heaters or snow melters, some findings 
and observations as reported from tests in the Cleveland Union 
Terminal, when the snow melter installation for that terminal 
was being studied, are herewith presented. 

After careful consideration open-flame heaters were ruled out 
for the following reasons: 

l. Possible injury to the wiring of the electric locomotives 
should they stand over the open flame. 

2. Possible hazards in the form of personal injuries when 
lighting burners, due to silent operation of the electric locomotives. 

3. If gas were used, a possible shortage of supply when most 
needed due to increased factory and domestic use. 
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Fig. 2——Substation ct 
Cumberland, Md., showing 
transformer bank supph- 
ing switch heaters, at ex- 
treme right 


4. If oil were used, the fire hazard incident to the storag- 
of large quantities of oil to meet winter requirements would be 
objectionable. 

5. If oil pots were used, the hazard mentioned in connectica 
with oil would obtain and, further, smoke from the burners 
would obscure signals and signal indications. 

These tests covered the agencies for melting snow with the 
exception of steam or electricity. Steam was discarded becaus 
of the fact that it would require carrying practically a full head 
to insure that heat would be available when required; also, i 
would be undesirable due to the fact that escaping steam would 
obscure signals and their indications. 

Having exhausted all other means for melting snow, there 
remained only electricity as a means to generate the necessary 
supply of heat. 

Many tests were conducted with tubular heaters in varioc: 
positions on the stock rail, such as at the base of rail, the center 
of the space between the base and head of rail and undernes:k 
the head, but the position which proved most favorable from 1 
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Fig. 4—View showing in- 
dicator lights on floodlight 
tower just above first plat- 
form 


heat distribution standpoint, was the center of the space between 
the base and top of the rail. 

With the heaters tested, it was found that the increase in 
temperature was at the rate of about 25 deg. for each 15-minute 
period up to the first hour and thirty minutes, when the curve 
gradually flattened out to the end of the fifth hour, having 
reached a temperature of 185 deg. F. The acceleration was 
practically constant, whether the tests were made at atmospheric 
temperature or in cold storage room, that is, the curves for 
ambients of +60 deg. F. and +O deg. were practically parallel. 

The report was signed by C. A. Williamson (chairman), elec- 
trical engineer; R. C. Welsh, Jr. (vice-chairman), general fore- 
man, office of electrical engineer, Pennsylvania; H. C. Cross, 
general foreman, Baltimore & Ohio Chicago Terminal; E. B. 
Hager, assistant engineer, Illinois Central; V. R. Hasty, elec- 
trical engineer, Union Pacific; A. L. Kelly, electrical engineer, 
Missouri Pacific; C. S. Stringfellow, assistant to electrical engi- 
neer, Atlantic Coast Line; E. H. Werner, assistant electrical en- 
gineer, and R. P. Winton, testing engineer, m. w., Norfolk & 
Western. 


Discussion 


The above report was presented at the opening of the Tuesday 
morning, September 19, meeting with Chairman of the Engineer- 
ing Section S. R. Negley presiding. The report was presented 
by C. A. Williamson (T. & N. O.) and E. B. Hager (I. C.) and 
Н. C. Cross (B. & O. C. T). Mr. Negley asked if the committee 
had made any attempt to correlate wind velocities in making 
its tests, and Mr. Hager replied this will be covered in a general 
way by tests made in various weather zones. He also said that in 
most cases the high-heat will apparently not be necessary. Too 
much heat, he said, is to be avoided since it may dry up the oil 
on the switches. 

Following the presentation, the section of the report on glass 
panel heating, H. Duehne (N. Y. C.) said that the New York 
Central now has 100 m.u. cars with panel heating for the motoór- 
man's window. He said that a power consumption of 180 watts 
in 4 sq. ft. of the glass would raise the temperature from 75 to 
130 deg. F. Mr. Cross said that the stannic oxide, used on the 
surface of the glass as a conductor, can be applied in various 
thicknesses up to 0.00002 in. before it interferes with visibility. 
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Welding and Cutting 


The report of the Committee on Welding and Cutting, the 
largest of all the reports, includes 230 pages, covering a revision 
of Section F of the Manual on recommended practice. It repre- 
sents work which has taken two years to complete. It covers 
Gases and Equipment; Oxy-Acetylene Flame Cutting; Oxycetylene 
Welding; Other Uses of the Acetylene Flame; Metallurgy of Arc 
Welding; Arc Welding Equipment; Electrodes; Metallic Arc 
Welding; Semi-Automatic Welding Equipment; Special Arc 
Processes; Hard Surfacing With the Electric Arc; Testing Welds 
and Qualifying Welding Operators; Resistance Welding; Brazing 
With Silver Alloys; Welding White Metal Alloys. 

The report was signed by L. E. Grant (chairman), engineer 
of tests, Chicago, Milwaukee, St. Paul & Pacific; J. Michne, 
welding instructor, New York Central; Frank Hayes, general 
foreman, Illinois Central; M. A. Herzog, chief chemist, St. Louis- 
San Francisco; Frank A. Longo, general boiler inspector, South- 
ern Pacific; B. G. Wollard, welding instructor, Chicago & North- 
western; John Hengstler, supervisor of welding, Pennsylvania; 
H. A. Patterson, supervisor of welding, Atchison, Topeka & Santa 
Fe; C. A. Williamson, electrical engineer, Texas and New Or 
leans; and R. P. Winton, testing engineer, maintenance of way 
equipment, Norfolk and Western. 


Discussion 


The report was presented by L. E. Grant (C. M. St. P. & P.) 
J. Leisenring (I. C.) congratulated the committee on its work 
He asked if copies of the report might be obtained for wider dis- 
tribution, and Mr. Grant replied in the affirmative. 


Car Electrical Equipment 


In response to its assignment No. 1, on car power supply and 
generator drives, the committee reports there has been no new 
development. 

Covering its assignment No. 2 on Diesel-engine-driven gener- 
ator sets for passenger car power supply, the committee reports 
as follows: 

As a result of the various experimental installations of the 
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under-car Diesel power plant, a number of changes and devel. 
opments have been made. However, none of these changes and 
developments have been of such nature as to make any radical 
difference in the fundamental design of these units. 

However, as of this time, it is quite likely that any large num- 
ber of Diesel alternator (220-volt, three-phase, 60 cycles) units 
will not be installed except on new cars undergoing construction 
but there has entered the field a unique Diesel unit and that is 
the Diesel unit driving a d.c. generator, which will permit of 
Diesel installations on older equipment without changes in the 
wiring and motor equipment of the present d.c. equipped cars. 
This type of installation is being received with favor. There are 
at least 50 of such Diesel d.c. units on order and in service at the 
present time. In addition, with the experimental units in service, 
there are probably about 40 Diesel alternator units (220-volt, 
three-phase, 60 cycles) in operation at the present time. 

All railroads using either the d.c. or the a.c. Diesels report 
performance satisfactory or acceptable. 

The scheme of synchronizing two or more of these units, which 
was recommended in previous reports, has now been successfully 
demonstrated. The General Electric Company report that they are 
running 14 such Diesel alternators in parallel continuously on the 
G. E. exhibition train and that the loads on the units divide 
satisfactorily. 

It is of interest to note a further report made concerning the 
G. E. exhibition train and that is the overhead electric heat was 
used exclusively for heating while the exhibits were being in- 
stalled, also, that the cars were not uncomfortable at a temper- 
ature outside of ten below zero. The train was setting outside 
but not in motion 

From the information available at the present time, it is in- 
dicated that the under-car Diesel generator offers a satisfactory 
means of supplying power independent of the movement of the 
train and without requiring high capacity yard power for standby 
purposes. 

Cost and performance data of units in service previously re- 
ported in 1948 and 1949 are relatively the same for 1950. 

Concerning its assignment No. 3, on caboose power supply, 
the committee reported no new developments, but a considerable 
increase in the number of applications. 

Assignment No. 8, on jumpers for brake lines, brought out the 
following: 

Investigation reveale that while the dimension of HSC brake 
cable jumper shown as 47 in. overall in the Manual is definitely 
too short, there seems to be no general agreement on what this 
dimension should be. It varies with different railroads from 50 
in. to 69 in. overall length. The main difference for this variation 
arises from the fact that the location of the: HSC brake jumper 
receptacle varies from that shown in the manual and, further, 
that the six contact receptacle shown in the manual is not uni- 
versally used; the twelve contact and the eight contact recep- 
tacles are still in rather widespread use. It is recommended, 
as a letter ballot proposition, that the last paragraph on page 
ES-A-18-1945 of Sectión 2 of the manual, reading "Completed 
jumper between cars to be 47 in. overall length in." be com- 
pletely eliminated and no substitute made therefor until such 
time as the committee can determine a more positive agreement 
between railroads. 

This section of the report also recommends a modification of 
the brake jumper receptacle, namely, that a dimension of 14g in. 
be shown between the end of the contact and inside face of the 
outer insulation shell. 

The committee's assignment No. 4, to study and report on 
power supply, including requirements for electric cooking on 
diners, begins with a description of the Pennsylvania's twin-unit 
diner. 

This was described in the May, 1950, issue of Railway Mechan- 
ical and Electrical Engineer. Also included are a description of 
the requirements of electronic cooking, and tables of connected 
loads for both the two-unit diner, and а single-unit diner. 
These items have also been covered in this magazine. 

The need for derating fuses and circuit breakers because of 
high temperatures in electric lockers has concerned the com- 
mittee for some time and, in conclusion of its report on its as- 
signment No. 5, the committee offers the following recommenda- 
tions. 
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It is quite apparent that the most feasible and efficient method 
of keeping temperatures within reasonable limits in the apparatu: 
locker is forced ventilation by means of exhaust fans which will 
remove the excess heat and discharge it outside the car rather 
than to the car interior as the latter imposes an unnecessary 
parasite load on the air-conditioning equipment. 

А combination installation of an exhaust fan discharging to 
outdoors through an exhaust ventilator may be installed. How- 
ever, definite data should be obtained from the manufacturer 
concerned to indicate the actual cu. ft. per min. discharge with 
the car standing or running up to maximum speeds expected to 
be reached in service. This is an important feature in order to 
be assured of adequate exhaust when car is standing yet not too 
much at high speeds as to result in drawing out not only exces: 
heat but the cool air from the car body as well. 

There are several methods of connecting exhaust fans, some of 
which are as follows: 

(a) In the case of motor-generator type of power plant. the 
fan may be so connected that it cuts in and out auto 
matically with the generator. 

(b) It may be so connected that it operates only when the 
Joad regulators are in operation. 

(c) It may be connected to operate under control of the maia 
load switch. 

(d) It may be connected to operate under control of the 
blower fan switch. 

The method to be used depends on the conditions under which 
the excess heat is present and may vary to suit the particular 
car or operating conditions. 

The cu. ft. per min. handled by the fan should be at leas 
200 where there is a single locker containing all the heat ges- 
erating equipment. There should also be an adequate intake 
grille in the locker enclosure so located that the air drawn 
in shall pass across the major pieces of equipment in the locker. 

The above installation will remove the excess heat as quickly 
as is released and will result in minimum locker temperatures 
with consequent gain in operating efficiency of equipment ad- 
versely affected by high temperatures. 

On the question of hinged vent caps for storage batteries (as 
signment No. 7), the report states: 

Some difficulty has been experienced due to certain of the 
personnel not being familiar with this type cap and, thinking 
it was a screw type, broke the ears which hold the hinged cap 
in place. Other reports are that it is very easy for dirt to get 
under certain of these caps preventing them from closing properly. 

The Committee recommends the manufacturers design the seat 
and cap to a bevel fit with the cap designed to flange over the 
seat to prevent an accumulation of dirt. 

The caps should be suitably weighted and balanced to close 
by normal vibration of a moving car. The hinge should be located 
on the left hand side, facing the battery container. 

To obtain information on trainlining of cars (assignment No. 
10), the committee sent out a questionnaire, and from the replies 
developed the following information: 

All but one railroad reported having passenger cars equipped 
with trainline connections. А two-wire system is used in all 
cases and wire sizes vary from 2/0 to 300,000 c.m. Systems trais- 
lined as 32-, 64 and 110-volt d.c. 220-volt a.c.. 60-cycle. three 
phase Diesel power plants for individual cars are paralleled by 
trainlining in some cases. 

The per cent load carried by trainline connections varies from 
50 to 100 per cent, but, in most cases, from 50 to 75 per cent of 
normal load of defective car. 

(a) The capacity of trainline switches varies from 150 to 300 
amp. and, in several instances, no switches are used. 

(b) Trainline circuit breakers are not used generally; however. 
such breakers are being used on some railroads. 

Several different types of two-wire trainline jumpers and re 
ceptacles are in use with current ranging from 100 to 250 amp. 
Jumper cables vary in size from No. 2 to 250,000 c.m. and in 
length from 45 in. to 55 in. 

From the above, it can be readily observed that the commit:ee 
should obtain further data on the connected loads for 32., 6% 
and 110-volt d.c. and 110/220-volt a.c. systems, and the per 
centage of these loads that are trainlined. 

It is suggested that this assignment be continued for further stud». 
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Concerning the protection of overhead jumpers between cars 
(assignment No. 11), the report states: 

Inquiries develop that nearly all roads are experiencing difi- 
culty with certain types of holders, curtains or supports for these 
trainline wires. One of the latest methods, as applied to ten of 
the newest sleepers on the Baltimore & Ohio, consists of two 
metal plates, one anchored at the doorway, and the other anchored 
on the diaphragm face, and sliding over each other, covered on 
the top side with sheet rubber. This method has not been in 
service long enough to make any recommendations. It is sug- 
gested that this assignment be continued for further study. 

Assignment No. 12 presents color codes for car wiring for d.c. 
fluorescent lamps, and for the development of standard markings 
for passenger car wire (assignment No. 6), the committee has 
collaborated in the preparation of the report submitted by the 
Committee оп Automotive and Electric Rolling Stock. 

The final section ef the report (assignment No. 9) reports 
its progress on the preparation of specifications to cover the a.c. 
portion of motor-generator equipment. 

The report was signed by S. B. Pennell (chairman), assistant 
engineer, New York Central; L. C. Bowes, electrical engineer, 
Chicago, Rock Island & Pacific; J. A. Bucy, electrical super- 
visor, Baltimore & Ohio; V. F. Dowden, engineer car electrical 
equipment, New York, New Haven & Hartford; J. E. Gardner, 
electrical engineer, Chicago, Burlington & Quincy; K. H. Gordon, 
assistant electrical engineer, Pennsylvania; R. A. Harrington, 
engineer train lighting, Chicago, Milwaukee, St. Paul & Pacific; 
W. L. Mon, chief inspector of train lighting and air conditioning, 
Canadian National; C. A. Pearman, electrical engineer, equip- 
ment, Illinois Central; J. W. Sharpley, train lighting engineer, 
Canadian Pacific; L. J. Verbarg, assistant to chief mechanical 
officer, Missouri Pacific; G. H. Wall, electrical foreman, Delaware, 
Lackawanna & Western; and А. Н. Koch, inspector, Pullman 
Company. 


Discussion 


S. B. Pennell presented the report calling on sub-committee 
chairmen to present various sections. Assignments Nos. 1, 2 and 
3 were presented by L. C. Bowes (C., R. I. & P.). He said the 
question of jumpers between cars is important—that on the 
Rock Island it is necessary to have cables of four different 
lengths. J. E. Gardner (C. B. & Q.) agreed that the 47-in. cable 
is too short, but said that at present the trouble could not be 
corrected without first settling other problems. 

A. E. Voigt (A. T. & S. F.) asked how long the split gear 
(Excel) drive had been in service. G. S. Glaiber (N. Y. C.) 
replied that his road has passenger-baggage cars equipped with 
this drive, and that the drives have a service record of a million 
miles and have worked well. J. W. Sharpley (C. P.) said that 
his road had used them for three years оп 714-kw. drives without 
trouble. 

Mr. Glaiber asked if anyone present had had ‘operating ex- 
périence with walkie-talkie communication in freight service in 
which the portable set is powered by storage batteries. W. S. 
Heath (A. T. & S. F.) said they are used in Santa Fe yards, 
and that the Willard batteries used are recharged every eight 
hours, and have a life of about six months. 

W. J. Madden (P. R. R.) asked for information on the Spicer 
outboard drives used on New York Central baggage cars. W. S. H. 
Hamilton (N. Y. C.) replied that five more Spicer drives have 
been authorized. Applications were made in the spring of this 
year, and no trouble has been reported up to the present time. 
Two advantages, he said, are that the generator is accessible 
and that the drive may be removed without putting the car 
over the pit. 

J. A. Bucy (В. & О.) was called upon to present assignments 
Nos. 4, 5, 7, 10, 11 and 12. W. E. Dunn (Electric Storage Bat- 
tery Co.) was asked for information on hinged battery caps. He 
said they are particularly important for 110-volt batteries. He 
said a lead counterweight had been considered, but that the 
work had been started when_material was scarce. Improved de- 
signs, he said, are forthcoming. Mr. Hamilton said that if the 
hinges are placed on the left-hand side, the cap will be rela- 
tively free of interference from cables and terminals. 

A. E. Voigt wanted to know if magnetic circuit breakers might 
not be used in car lockers, since thermal breakers had to be de- 
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rated because of high temperatures. G. W. Wall (D. L. & W.) 
said that the magnetic breakers might have possibilities, but 
that the committee’s assignment did not include them. R. I. 
Fort (I. C.) said some tests have been made with magnetic 
breakers. Temperature, he said, has some effect on them, but 
not as much as it has on the thermal type. 

A discussion of the desirability of trainlining of power cir- 
cuits on passenger cars developed a considerable range of opin- 
ion. W. J. Madden (P. R. R.) said, “We do not have train-line 
trouble because we do not have train lines.” Trainlining a car 
in trouble, he said, usually means two failures instead of one. 
A. E. Voigt said connectors are as important as the trainline 
itself. W. S. H. Hamilton said he believed about as Mr. Madden, 
and added that the New York Central has only diners equipped 
with trainlines. It is different, he said, with railroad-owned 
sleepers. Consider, he said, the failure of a generator on a sleep- 
ing car which might require transfer of passengers. Under such 
a circumstance, he said, it is highly desirable to keep blower 
and lights going. With only the blower going, the car is not 
good on a hot night, but, he added, it is much better than 
transferring passengers. 

Mr. Madden explained that 110-volt systems are used on 
P. R. R. sleepers and that they also use both lead and Edison 
batteries which have diferent requirements. 

A. L. Kelly (M. P.) approved of trainlining, saying the Mis- 
souri Pacific has enough generator capacity on two cars to take 
care of three. He said they had had failures of which the pas- 
sengers had no knowledge. A. E. Voigt said that when a failed 
car is fed from both ends, objectionable voltage drop is avoided. 

R. F. Dougherty (U. P.) said that with three voltages the 
situation is not only difficult for the cars, but also for supplying 
power to rear signal lights. He expressed the opinion that all 
roads should have 32-volt train lines. 

J. R. Bucy (B. & O.) said it is often necessary to trainline 
through from a distant car. G. S. Glaiber (N. Y. C.) said the 
New York Central has a 64-volt trainline which can carry various 
voltages and that they have trainlined from the fourth car. 

Concerning the use of different types of batteries, G. W. Wall 
(D. L. & W) said, the two batteries need not be kept together, 
and there is still enough power for everything on the second car 
except the compressor. 

A. L. Kelly (M. P.) said his road uses 300,000 c.m. cables 
and that they have had two generators down in one train with- 
out an air conditioning failure. With a No. 2 trainline, he said, 
Edison batteries will be running low and lead batteries will be 
somewhat overcharged, but no great harm will be done. 

J. A. Andreucetti (secretary emeritus) said there are two 
problems—one of emergency, and the other that of having to 
deal with different voltages during regular operation. J. R. Bucy 
said the committee has been primarily concerned with the prob- 
lem of emergencies. He asked how many roads attempted to 
carry complete load through trainlines. A showing of hands dis- 
closed the fact that 22 of the roads represented did, and 7 did 
not. L. H. Williamson (G. N.) said the Great Northern train- 
lines three cars together, when necessary, and obtains partial 
cooling. 

G. S. Glaiber (N. Y. C.) referred to an article on standardiza- 
tion of cars published in the September, 1950, issue of Railway 
Mechanical and Electrical Engineer. Such standardization, he 
said, should include standardization of the electrical equipment. 
J. R. Bucy then asked if anyone had found adequate means of 
supporting jumpers between cars. L. H. Sultan (S. P.) said the 
Southern Pacific now has about 200 cars equipped with metal 
plates and canvas. Mr. Bucy said this is effective, but does not 
keep water from coming down. H. F. Reynolds (Budd Manufac- 
turing Company) said Mr. Sultan represents the latest thinking 
on this subject. He added that the Budd engineering department 
(in view of the decline in passenger car building) is trying to 
standardize base car design. This has made it necessary to adopt 
a standard electrical system, and for this purpose, the 64-volt 
system has been selected. 

F. Peronto (secretary, Mechanical Division, A.A.R.) said the 
A.A.R. has established a standards committee on passenger car 
specifications, and he expressed the opinion that it should in- 
clude a representative of the Electrical Section. This he said, will 
be brought to the committee's attention. 
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Car Air Conditioning Equipment 
On its first assignment, to report on new developments in air 
distribution systems, including dining-car-kitchen ventilation and 
air conditioning equipment, the Committee on Car Air Condi- 
tioning Equipment reports as follows: 


Ventilation 


Recently two railroads placed in service ten new conventional 
type dining cars each equipped with two separate air conditioning 
units, one for dining room and the other for kitchen. 

The Great Northern diners are equipped with a 7-ton modu- 
lated cooling control air conditioning unit for the dining room 
and a separate 3-ton capacity full cycling evaporator for the 
kitchen. The two evaporators are independently controlled so that 
either or both can be in use without being affected by the other. 
The 10-ton compressor unit goes into the reduced or modulated 
speed whenever the total load of the two evaporators is under 
6% to 7 tons. 

The kitchen air conditioning system is equipped with thermo- 
static control. А two-speed blower fan control is provided for 
ventilation and heating only; for cooling service one fan speed 
is used supplying 900 cu. ft. per min. of outside air and 300 
cu. ft. per min. of air is taken from dining room; 1200 cu. ft. 
per min. of air is exhausted from the kitchen. 

The New Haven diners are equipped with a 5-ton air condi- 
tioning unit, 1,800 cu. ft. per min. capacity for the dining room 
and passageway and a 3-ton evaporator for the kitchen. А single 
thermostat in body of car modulates both body of car and 
kitchen. The kitchen unit delivers 800 cu. ft. per min. all fresh 
air. The kitchen blower fan is equipped with electrical control 
so that when blower fan is shut off the evaporator solenoid valve 
is deenergized and only half of evaporator coil is in service. Ап 
ERV valve in the freon suction line holds the back pressure up 
on the 5-ton air conditioning unit when kitchen unit is shut down. 

The Norfolk and Western recently placed in service twenty 
new 6-double bedroom 10-roomette sleepers incorporating a novel 
and new arrangement of air conditioning system. 

There is a single manually adjusted thermostat in each room 
which controls both floor and overhead heat and in cooling season 
the same control is used for the individual room reheat for low 
temperature conditioned air. Change from heating to cooling or 
vice versa is automatic, based on the temperature of the air before 
it reaches the air conditioning unit. The control operates to close 
or open the main steam valves of the floor heat system and over- 
head radiator, and to start or stop the refrigerator compressor. 

The air conditioning system is the electro-mechanical type, 
7 ton capacity, maximum circulation of 1,600 cu. ft. per min. 
of air. 

The air conditioning system circulates 100 per cent fresh air 
except undet extreme weather conditions tending to overload the 
overhead heating radiator and cooling unit. 

One railroad is now equipping the kitchen of several diners 
with the Gaylord range exhaust ventilator. The application con- 
sists of a duct extending lengthwise at rear of range containing 
horizontal baffles and a hinged trough below duct at entering 
end to collect condensed grease. The exhaust air is drawn by a 
conventional exhaust fan adjacent to exhaust ventilator in roof. 
The odor and grease laden air is drawn across the top of range 
carrying heat away from front side of range. Аз the air is drawn 
over the alternate staggered baffles, the heavier water and grease 
vapors are separated out by condensation and impingement, col- 
lecting in trough at bottom end of duct. The design has merit 
for elimination of grease deposits in exhaust ducts of kitchen 
and resultant fire hazard. No experience has yet been obtained 
to date. 

On the New York Central a grease and lint eliminator has been 
developed for the exhaust duct of dining car kitchen ranges. With 
the conventional exhaust duct at rear side of range, a 2-in. thick 
dry metallic air filter has been installed at an angle from bottom 
side of warming oven above range top to rear closure of range, 
in order to provide filters of sufficient face area. At the rear and 
spaced above the filter a wire screen flame arrester is provided 
as an additional protection in case the grease filter should ignite. 
The performance of this application has been satisfactory in 
elimination of grease from exhaust duct and hazard of fire in duct. 


s 
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Electronie Filters 


The Committee’s second assignment was to study electronie 
filters. On this subject, it has the following to offer: 

At the present time, the larger number of cars equipped with 
electronic filters are using the Electro-Airmat dry type Ргесірі- 
tator. Since our last report both the N. & W. and the D. & К. G. W. 
have acquired cars using the Electro-Airmat. We have not as ve: 
been able to learn what their experience has been with this 
equipment. 

The Chesapeake and Ohio received 46 cars in the latter par 
of 1948 from the Budd Company. All of these cars came equipped 
with Electro-Airmats and Roto-Clone precleaners. Three of these 
cars were sold to the D. & R. С. W. during the year 194%. 
Forty of the remaining 43 cars have been in regular service since 
the fall of 1948. The performance of the Airmats on the C. & O 
cars has been very good. Car interiors, including upholstery. 
have remained noticeably cleaner than on other cars equipped 
only with mechanical type filters. In no instance has trouble been 
experienced in cooling or heating the cars, due to increased re- 
sistance, as the filter media became loaded with dirt. Fiber 
glass media is used on the C. & O. in preference to paper media. 
Originally paper was used, however, the paper is inflammable 
and was considered a fire hazard, and was therefore discarded 
in favor of using the fiberglass. Both medias have comparable 
efficiencies when used in the Electro-Airmat. 

It is standard practice with the car builders to design the ver 
tilating system for a maximum resistance in the Electro-Airma: 
collector cell of .3 in. of water, and the collector media should 
be changed at this point. In numerous cases, samples of used 
media have been removed, after various periods of service, and 
submitted to the manufacturers of the Electro-Airmat for labora- 
tory analysis. The results of these tests indicate that an average 
of 30 days' service might be expected out of the media, as used 
on the Chesapeake and Ohio. 

Both fresh and recirculated air is passed through the Airma: 
on C. & O. cars, however, the life of the media is materially 
lengthened by the use of the Roto-Clone precleaner, which device 
is used for precleaning the incoming fresh air. 

Material replacements except for ionizer wires, have been verv 
low. Ionizer wires have had an average life of about 60 days. 
Power pack troubles have been almost non-existent and the main- 
tenance has practically resolved itself into renewal of Airms: 
media and ionizer wires. 

At the present time, the Pullman Company has approximately 
100 sleeping cars equipped with the dry-type electronic air filter: 
These are being operated in sections of the country where ш- 
usual dust conditions are generally found. 

Occasional renewal of the rectifier tubes has been the chief 
item of maintenance. One transformer with adjacent wiring 
burned up, but it was so badly damaged the cause of the dif 
culty could not be definitely located. 

It was reported last year that fifteen days was the approximate 
life of the media. This varied with the type of service. In ex. 
tremely dusty operating conditions, it is necessary to chang: 
the media more often to increase the performance of the cooling 
equipment. 

It appears that an additional 12 to 18 months of service with 
this type of filter mechanism will be required to fully determir- 
its merits, both with the centrifugal dirt eliminator and the o: 
dipped metal type filter. 

One railroad, due to the fire hazard involved in using paper 
media with the Electro-Airmat, attempted to use this filter with- 
out the electrostatic charge on either the ionizers or collectur-. 
This was found to be very unsatisfactory due to the paper meda 
plugging rapidly with dirt and lint. 


` Temperature and Humidity Control. 


On its assignment to investigate various types of temperatr:- 
and humidity control, the committee reports as follows: 

Considerable trouble has been experienced with "split" mer- 
сигу columns on cooling thermostats due, apparently, to mechan- 
ical shock, electrical surges or heavy currents in the coil cir. 
cuits of the cooling pilot relay. 

The manufacturers of mercury tubes are doing considerahb:+ 
development work in the design, fabrication and testing of these 
units to eliminate possible failures due to mechanical shocks 
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The failures due to electrical surges are the result of the heavy 
inductive kick of the operating coil of the cooling pilot relay. 
This can be overcome by placing a high resistance across the 
gap of the tube contacts or by placing a fixed condenser across 
the terminals of the relay coil. 

Failures due to heavy currents in the coil circuit can be elim- 
inated by employing high resistance relay coils or by placing a 
high resistance on each side of the tube to limit the current flow 
so that it does not damage the tube. 

Because of the above-mentioned defects, several other types of 
thermostats have been introduced which do not involve mercury 
tubes. Two of these are Fulton Sylphon units, one of which em- 
ploys a liquid-filled tube, the thermal expansion effect of this 
liquid operating its own snap action control switch and thus elim- 
inating the use of cooling pilot relay. Preliminary tests indicate 
that this unit is not as sensitive as a mercury tube thermostat 
and may result in appreciable temperature swings in car tem- 
perature. 

The other Fulton Sylphon thermostat utilizes a bimetallic ther- 
mostatic element to actuate a cooling pilot relay. Tests indicate 
that this type unit is less sensitive than the liquid-filled unit and 
will permit a greater change in the car temperature than the 
mercury tube type thermostat. 

The G-V Controls Incorporated has developed a metallic tube 
type thermostat element, the expansion of which is multiplied 
through a system of levers to actuate the switch contacts which 
are hermetically sealed within the above-mentioned metal tube. 
Preliminary shop tests indicate that this device has merit, but 
road service will be necessary to establish if it can avoid appre- 
ciable temperature swings in the car. 

The desirability of the completely automatic panel in room 
type sleeping cars is questionable, and it is the opinion of the 
committee that on cars which have an attendant in charge, at all 


times while occupied, a manually selective type of temperature 


control switch is more advantageous. 


Hermetically-Sealed Refrigeration Units 


In response to its assignment to report on hermetically-sealed 
units for air conditioning and refrigeration purposes, the com- 
mittee includes a description of such equipment installed on 
the Talgo train built by the American Car & Foundry Company, 
and now in service in Spain. This was described in the July 
1949 issue of Railway Mechanical Engineer. Concerning the 
performance of the equipment, the report states: 

Minneapolis-Honeywell electronic type temperature controls are 
employed to regulate the ventilating, cooling and heating of the 
cars. 

From the information available, the system is working satis- 
factorily. | 

Both heating and cooling apparatus as applied to Rock Is- 
land coach 209 have been in service for almost two years, and 
excellent results have been obtained with the hermetically sealed 
compressors. The system of heating control employing saturable 
core reactors has proven very satisfactory. 

The remainder of the report outlines recommended practice, 
respectively, for: 

l. Inspection and maintenance of Carrier-Safety steam ejector 
air conditioning equipment at maintenance terminals. 

2. Inspection and maintenance of water-ice air conditioning 
equipment at maintenance terminals. 

3. Inspection and maintenance of electro-mechanical air con- 
ditioning equipment at maintenance terminals. 

4. Recommended characteristics for a desirable heating sys- 
tem for passenger train cars, and also describes methods which 
have and are being developed for waste-product heating and 
individual car heating plants. 

On the latter two subjects, the committee reports as follows: 


Waste Product Heating 


Diesel undercar power plants have definitely provided a new 
source of heat in the car heating field. General Electric, Frig- 
idaire, and Westinghouse, as builders of these power plants, have 
shown decided interest in the possibilities of utilizing heat re- 
covered from engine exhaust and engine coolant, for heating 
passenger train crews. 
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From figures, furnished by these builders, with the engine 
operating under approximately a 20 kw. load, an average of 
185,000 B.T.U. per hr. is available from a combination of ex- 
haust and radiator system of these engines. These figures take 
into consideration the efficiency of heat exchangers and loss 
through piping, etc. During heating season, when air condition- 
ing power for condenser and compressor is not required, the 20 
kw. load on engine includes 15 kw. of electric heat, which pro- 
vides an additional 51,000 B.T.U. per hr. for car heating. These 
figures indicate that heat available from a Diesel power plant 
would more than meet the requirements of the car. 

These builders, however, are not in the car heating business 
and in considering waste product heating, their first concern is 
the necessity for protection of the Diesel engine at all times, 
by making certain that the engine cooling system is in no way 
restricted from functioning in a normal manner. They recom- 
mend the use of electric heat in noncooling seasons to reduce 
the percentage of time that the Diesel engine would operate 
under extremely light loads, which might lead to fouling of in- 
jectors and subsequent maintenance. Also possible is excessive 
smoking which is objectionable around passenger train cars. 

To make use of this heat, made available by application of 
Diesel power plants to passenger train cars, Vapor Heating 
Corporation, Minneapolis-Honeywell Regulator Co. and Fulton 
Sylphon Division of Robertshaw-Falton Controls Co. have devel- 
oped car heating systems embodying waste heat recovery, use of 
heat from surplus electrical energy and provision for heat from 
train line steam in emergency or layover periods when Diesel 
engine is not in operatiom. To provide a common means of 
transferring heat from these sources and releasing it in the 
required amounts to all sections of the car, a circulating fluid 
is used in all systems. j 

The Vapor system uses the standard Cycle Modulation method 
of controlling car temperature except that solenoid valves are 
used in place of steam admission valves. The system is designed 
to provide layover protection of the car without the necessity of 
operation of the Diesel power plant. The fluid circulates by ther- 
mosyphon when heated by standby supply of steam from outside 
source. Electrical controls are not energized when Diesel engine 
is stopped, except standby control which must be operative 
when power plant is not running. Control requirements will 
not call for a battery of larger size than normally needed. 

The circulating system consists of a pump forcing the heated 
liquid first to an overhead expansion tank, then to the overhead 
heat radiator, through this radiator and downward in parallel 
paths through floor heat radiation on both sides of the car and 
returning to pump. This liquid is heated through automatic 
control arranged to pick up each of the various sources of heat 
in the following sequence: 

1. Available or surplus electrical power. 

2. Heat from coolant system of Diesel. 

3. Heat from exhaust gases. 

4. From steam. 

(a) to augment the first three methods if they do not pro- 
vide sufficient capacity 

(b) to provide a complete supply to the car if other means 
are not available. 

When therniostat in car body calls for heat, power is supplied 
to electric immersion heaters to raise temperature of circulating 
fluid and create load on Diesel engine. Provision is made to 
admit engine coolant to the circulating fluid when increased heat 
is required in car provided that engine temperature is at rec- 
ommended temperature. А thermostatically controlled damper on 
exhaust line of Diesel will direct flow of exhaust gases through 
heat exchanger to further heat circulating fluid if required. 

All electrically operated valves are so arranged that their nor- 
mally deenergized position will provide for thermo-syphon cir- 
culation. 

The system is provided with an underneath filling device which 
provides for pressure filling at initial charge. A funnel cock is 
applied to the expansion tank which will allow replenishing 
when required. 

The Minneapolis-Honeywell system uses the standard Honeywell 
"Electronic" Moduflow method of controlling car temperatures; 
the only difference being that the car is heated by the hot water 
circulating in the Diesel engine cooling system instead of by 
steam. 
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In their opinion the problem is to control the car heating equip- 
ment, the heat sources (jacket water, exhaust, electric, steam) 
and the Diesel engine radiator so as to (1) comfortably heat the 
car and (2) maintain the Diesel engine jacket water at an 
efficient engine operating temperature. They feel these are ac- 
tually two independent control problems and should be handled 
by separate systems. 

The Diesel engine jacket water temperature control involves 
both heating and cooling of that circulated fluid with automatic 
changeover. The various components of the system are as follows: 


Car AND Heatinc ENGINE SOURCES Encine CooriNc Sources 


*1. Engine *]. Car heating system 
2. Electric 2. Engine raditor 

3. Exhaust 

4. Steam 


Items indicated by an asterisk (*) depend on exterior factors 
and cannot be regulated by the control system. The engine adds 
heat to the jacket water in proportion to the electrical load on 
it, and the car heating system removes heat according to its re- 
quirements. The remaining heating and cooling sources, when 
properly controlled, become the basis for the engine water tem- 
perature control system. This system senses the water tempera- 
ture at the engine, and if it tends to rise, operates the radiator 
valve as needed; or, if it tends to drop, operates the heat sources 
(electric, exhaust, steam) as required to maintain the desired 
engine water temperature. 

There is a closed circulating system which circulates the Diesel 
engine jacket water under the car. Diverting fittings will divert 
part of this water through the Diesel engine radiator when the 
radiator Moduflow valve is opened. Steam is admitted to the 
steam heat exchanger by а Moduflow valve which also operates 
the electric heat and the exhaust gas diverting valve. This is 
accomplished by means of overtravel and switches, which operate 
in the first portion of the valve motor travel, while the steam 
valve is still in the closed position. Control is from a single 
electronic thermostat in the water entering the Diesel engine. 
It controls the heating and cooling equipment so as to keep the 
engine water at the temperature recommended by the manu- 
facturer. 

The control sequence is as follows: 

Starting with cold engine water: 
1. Radiator valve closed, all heat on full. 
8. All steps of electric heat on. 
b. Exhaust heat on full. 
c. Steam valve full open. 
Ав engine water warms up: 
1. Steam valve modulates closed. 
2. Exhaust heat cuts off. 
3. Electric heat drops out in steps. 
4. Radiator valve modulates open. 

The car temperature is controlled by the temperature of the 
water circulated in the two floor heat systems and the overhead 
heat system. Each floor heat has its own circulator (Overhead 
heat uses circulating pump in radiator cooling fluid loop) and 
thermostatically controlled Moduflow valve and is connected to 
the loop through which is circulated the engine cooling fluid. 
Temperature of the water circulated in each of these three sepa- 
rate circulating systems is determined by the amount of hot 
water admitted from the Diese] engine cooling system by the 
Moduflow valves. Diverting fittings are used to supply hot water 
to overhead or floor heat systems when Moduflow valves open. 
No check valve or spring loaded relief valves are required. 

Standby or layover heat protection is provided by operating 
the floor heat surfaces as a steam heating surface. Steam is ad- 
mitted to an inner tube in the floor heat finned surface which 
directly heats that surface without requiring the operation of a 
circulator or depending on gravity circulation of hot water. А 
self operated valve controls the amount of steam admitted to the 
inner tube and maintains standby temperature in car at all times 
even in case of electrical failure. 

The Fulton Sylphon system uses the standard Fulton Sylphon 
method of controlling car temperatures with either modulating 
or off and on control. 

The circulating system consists of a pump forcing the heated 
liquid through a loop to which are connected feed lines to floor 
heat surfaces and overhead heating coil. 
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In the off and on type of control, both the overhead heat and 
floor heat control is obtained by starting and stopping a circulat- 
ing water pump. Modulating control may be obtained by use of 
non-electric self operating valves or modulating thermostat valves 
controlling the flow of hot water into overhead and floor heat 
surfaces. 

No performance data on waste product heating is available at 
the present time but will be furnished at a later date. 


Heating of passenger train cars 
with other than direct steam radiation 


Minneapolis-Honeywell reports they have designed ап “Оп-Саг 
Hot Water System" for heating passenger train cars, using an 
on-car hot water generator fired by propane gas or Diesel fuel oil 

The water used in this system as a heating medium is con- 
tained in a closed system on each car and need not be replaced 
as in steam heating systems where condensate is dumped and 
make up water continually added at boiler. Continuous water 
treatment is not necessary as the same water is used over and 
over again. 

The water heating control, when propane or other low pres 
sure gas is used, is one water thermostat, one gas valve and a 
safety pilot. When fuel oil is used, control consists of one water 
thermostat, one burner relay and a stack switch. The tempera- 
ture of the water used to heat the car is controlled by the water 
thermostat and moved through the heater by a circulator located 
ahead of the heater. 

The car temperature is controlled by the standard Moduflow 
system using hot water as a source of heat as previously de- 
scribed in report on waste product heating. 

Vapor Heating Corporation reports they are proposing the 
Vapor Clarkson No. 4915, oil fired, hot water heater for individ- 
ual car heating power plants. Heater can be used for heat pro- 
tection, in layover, of all apparatus that is on the car, especially 
that apparatus in which starting is а problem in cold weather. 
This heater has a rated capacity of 150,000 B.T.U. per hr. 

The report is signed by K. T. Benninger (chairman), general 
electrical supervisor, Chicago & Eastern Illinois; C. R. Bland, 
special engineer, air conditioning and electrical equipment, Chesa- 
peake & Ohio; J. L. Christen, yard depot, The Pullman Company; 
H. J. Dawson, traveling electrical supervisor, Illinois Central; 
G. E. Hauss, electrical supervisor, Baltimore & Ohio; D. C. 
Houston, electrical engineer, St. Louis-San Francisco; W. J. 
Madden, general foreman, Pennsylvania; R. W. Tonning, mechan- 
ical engineer, Atlantic Coast Line; A. E. Voigt, car lighting and 
air conditioning engineer, Atchison, Topeka & Santa Fe; and 
G. T. Wilson, assistant engineer car equipment, New York Central. 


Discussion 


In presenting the report, K. T. Benninger (C. & E. I.), said 
the flame arrestor referred to in the section on ventilation has 
been most satisfactory. 

Questions were raised concerning the use of the carbofreezer 
(carbon-dioxide refrigeration). Н. W. Dillon (T. & N. О.) re- 
ported that his railroad has such equipment in service and 
that it has been very satisfactory. D. E. Jones (C. P.) said his 
road had also used it, but that they had had trouble with stratifi- 
cation, and that it had been necessary to install a fan for 
circulation. J. R. Bucy (B. & O.) reported having to add ice 
on hot days to get effective operation. W. A. Woodworth (S. P.) 
said that trouble with this type of equipment usually derives 
from packing the box too full. When this is avoided, he said. 
it works well. He also recommended that arrangement be made 
to prevent adjustment of the thermostat. A. E. Voigt (A. T. & 
S. F.) said that the Santa Fe has a large number of carbo- 
Íreezers in service and has had no trouble with them. He added 
that if the crew is educated to avoid overloading, no trouble will 
be experienced. F. M. Nelson (U. P.) reported on the basis of 
experience that a fan is good only if there is a place for the air 
to go. He said the carbon dioxide should be vented and no: 
allowed to stay in the box. R. I. Fort (I. C.) reported that public 
health service organizations are becoming much interested їп 
temperature control, and said that in Illinois Central applications 
shelves have been given wider spacing, and space has been 
allowed at the sides for air circulation. 

A question was raised by Mr. Benninger concerning the rec- 
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ommendation in the report that а 6-watt lamp be used for testing 
for grounds. W. S. Н. Hamilton (N. Y. C.) said that a volt- 
meter is an excellent means of testing for grounds—that if meter 
resistance is specified, then reading means something. He con- 
siders the lamp to be an inaccurate means of testing. W. G. 
Switzer (N. Y. C.) suggested the voltmeter resistance should be 
100 ohms per volt. To this R. I. Fort (I. C.) agreed, saying 
that a 100-ohm meter is better than a 1,000-ohm meter. J. К. Bucy 
(B. & O.) expressed a preference for the voltmeter and suggested 
that it be recommended. A. L. Kelly (M. P.) said he considers 
the lamp entirely practicable. 

С. T. Wilson (N. Y. С.) said many troubles traceable to 
grounds will not be shown by a voltmeter and that since the 
lamp requires a definite amount of current, it is better. Con- 
cerning mercury thermostats, he said, that if. they are tested 
with a lamp of predetermined wattage, the test is satisfactory. 
R. F. Dougherty (U. P.) voiced a preference for a lamp. J. V. 
Dobbs (A. T. & S. F.) concurred, saying it was most convenient, 
and that men always carried one. He said he was fortunate in 
not having any 110-volt equipment, and said a meter should be 
used on it. On lower voltages, he said, a 6-watt lamp will pick 
up any fault that will do any harm. W. J. Madden (P. R. R.) 
expressed approval of the lamp, but cautioned that the flow of 
the current through the lamp may be sufficient to break the 
mercury column in thermostats. G. S. Glaiber (N. Y. C.) said 
he had made tests with artificial grounds and found that any 
current greater than 85 milliamperes will boil the mercury in 
thermostats having a thin bore. With the larger bore thermo- 
stats, this value of current caused no trouble. At 150 milliam- 
peres, the current caused an on and off connection, but did no 
harm. The chairman asked for opinions from manufacturers and 
Maurice R. Eastin (Minneapolis-Honeywell) said he believed 
the lamp would injure thin-tube thermostats. I. S. Gardner 
(Vapor Heating Corporation) said tests had been run to current 
values above 200 milliamperes without causing trouble, but that 
if the current is run high enough, the columns will split. T. J. 
Kenny (Fulton Sylphon Co.), in speaking of tubes with differ- 
ent bores, said he has found that what is gained in bore, is 
lost in fragility of the tube. 

Tacitly, it was agreed that a meter is more accurate technically, 
but that a lamp is more practicable. Mr. W. S. H. Hamilton rec- 
ommended that a 6-watt lamp be used, having a voltage rating 
corresponding to the voltage rating of the system. 

The question of having an emergency switch on automatic air 
conditioning control panels caused much discussion, which re- 
sulted in no agreement. 


Automotive and Electric Rolling Stock 


A joint meeting of the Locomotive Maintenance Officers Asso- 
ciation and the Electrical Section, Mechanical Division, A.A.R., 
was held Wednesday afternoon, September 20, 1950. One Elec- 
trical Section report, that on Automotive and Electric Rolling 
Stock was presented at this meeting. L. S. Billau (B. & О.) 
conducted that part of the meeting at which the report was 
presented and discussed. 

The first part of the report includes brief descriptions of the 
most recently built Diesel-electric locomotives, gas-turbine loco- 
motives, and the Pennsylvania's rectifier car and rectifier locomo- 
tives. Two of the latter are now under construction. The car 
and all of these locomotives have been described in the Railway 
Mechanical and Electrical Engineer. 

Sub-Committee B on standardization is endeavoring to estab- 
lish a standard length for traction motor leads, and is experi- 
menting with motor-lead terminals. 


Motor Thermal Capacity 


Sub-Committee C was assigned the task of developing a load 
indicator for Diesel-electric locomotives. It has not accomplished 
this end, but it has produced a clear explanation of motor heat- 
ing which shows, incidentally, how little margin remains between 
short-time and continuous rating of traction motors now in serv- 
ice. This section is reproduced here in full. 

No specific progress toward the development of a practical 
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loading indicator can be reported, but there is a definite impreve- 
ment in the capacities of electric propulsion apparatus which 
tends to reduce the necessity for loading indicators. Since the 
reason for this may be somewhat obscure, a brief discussion of 
the loading of electrically driven locomotives may be of interest 
in this report. 

The adoption of electric drive introduces a time-temperature 
factor which may place a rigid limit on the tonnage which a 
locomotive may haul over given profile. In other words, excess 
tonnage may cause the electric propulsion apparatus to overheat 
and become damaged, which damage is seldom immediately evi- 
dent from casual inspection. The purpose of the loading indicator 
is to prevent such overheating. Increases in the electrical capac- 
ities of this propulsion apparatus serve to reduce the possibilities 
of overheating, but if large enough electrical equipment were in- 
stalled to insure that it could never be overheated, the average 
locomotive would be burdened with excessive cost, weight, and 
repair expense. 

The passing of electric current through the windings of an 
electric machine generates heat, this heat increasing approxi- 
mately as the square of the current value. Thus, if the current is 
doubled, the heat generated is quadrupled. Heavy tractive force 
requires high electric current values and consequently high 
liberation of heat. Since the ventilating system can get rid of 
only so much of this heat, excess tractive force means a rapid 
rise in the internal temperature. If the temperatures of the ma- 
chines are low at the start of an overload, an appreciable time 
may elapse before dangerous temperatures are reached, but if 
temperatures are high at start, there may be little margin left. 
This leads to the establishment of continuous ratings and short 
time overload ratings. The former is fixed by the current value 
which may Ье sustained continuously with the ventilating system 
carrying off heat at the rate at which it is generated. Short time 
ratings are established by starting with some established tem- 
perature, such as continuous rating temperature, and fixing the 
time required at each elevated tractive force value to reach a 
temperature considered dangerous to the equipment. 

Any electrically driven locomotive has three well defined limits 
which affect train operation: 

1, Maximum tractive force for train starting. 

2. Maximum locomotive speed as limited by safe rotational 

speeds of traction motor armatures. 

3. Safe temperatures of electric apparatus. 


10-Minutes Overload (High Temp.) 

20-Minutes Overload (High Temp.) 

40 Minutes Overload(High Temp) 
80 Continuous Rating (Normal Temp.) 


--(Continuous Rating Prior to 1950) 
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Per Cent Mox.Tractive Force (25% Adhesion) 


Per Cent Max. MPH 


Fig. 1—Diesel-electric locomotive typical char- 
acteristic curve showing relative electrical equip- 
ment temperatures and small overload margins 
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Maximum starting tractive force usually depends upon the ef- 
fective weight on driving wheels and the coefficient of adhesion 
between these wheels and the rails. There are occasional excep- 
tions to this, especially for high speed locomotives where the 
starting tractive force may be limited by the maximum current 
which is permissible through а motor at standstill Except for 
these, however, a maximum tractive force equivalent to 25 per cent 
of the weight of drivers may be considered as normal. 

All locomotives have a maximum speed value as limited by 
mechanical considerations. For a reciprocating steam locomo- 
tive, this limit may be fixed by the dynamic unbalance of con- 
necting rods which damages the track. For electric drive, maxi- 
mum permissible locomotive speeds are usually limited te values 
well below the rotational bursting speed of the traction motor 
armatures, the actual values being determined by the designers 
of the equipment. It is customary to limit such rotational speeds 
to values within which reasonable electrical maintenance may be 
obtained. For a given wheel diameter and gear ratio, this max- 
imum motor r.p.m. defines the maximum locomotive m.p.h. 

Limits in maximum tractive force and in locomotive speeds are 
importanj, of course, but provisions to insure operation within 
such limits are easily installed. However, the most important 
limitation in the operation of electrically driven motive power 
from the standpoint of expense to the railroad and locomotive 
reliability is that of tonnage loadings, which limitation was of 
secondary importance in the operation of steam power and merely 
caused inconvenience rather than damage. This sub-committee's 
assignment arises from the fact that tonnage loadings are of prime 
importance in the operation of electrically driven locomotives, that 
there is no specific method by which the average operating man 
can determine how far he may load such motive power, and 
there exists no reliable device or circuits for immediately indi- 
cating the effect of overloading. At present, the most depend- 
able method of preventing excess temperatures of electrical ap- 
paratus is to adhere rigidly to the ratings established by the 
locomotive builders or by the motive power department. It must 
also be fully understood that with a given locomotive and elec- 
trical equipment, the tonnage rating depends solely upon that 
equipment and not upon the applied horsepower. For instance, if 
a 1600-hp. Diesel engine were lifted out of a locomotive and re- 
placed by a 2000-hp. prime mover, the effective tonnage rating of 
the unit would not be increased—the train would merely move 
faster with the same trailing tonnage. 

The graph, Fig. 1, shows the speed-tractive force characteristic 
of a Diesel-electric locomotive, expressed in per cent of maximum 
safe speed (as limited by traction motor armature r.p.m.) and of 
maximum tractive force (at 25 per cent adhesion). Short time 
rating values illustrate the extremely short periods of operation 
allowable for high tractive force values. 

The range between continuous rating tractive effort and short 
time overload ratings varies with different types of equipment, 
sizes of motors and generators, cooling system, etc. Actual values 
for short time ratings for any specific type of locomotive and 
electrical equipment should be based on data that can be obtained 
from the locomotive builders. 

While starting tractive effort values equivalent to 25 per cent 
adhesion or higher can be obtained under favorable conditions, 
the maximum tractive force that can be used under running con- 
ditions is considerably lower due to wheel slippage, which is 
affected by rail conditions, weather, etc. For freight locomotives, 
experience has shown that tonnage ratings must be limited to 
tractive effort values equivalent to 18 to 20 per cent adhesion to 
avoid excessive wheel slippage under running conditions. 

Modern locomotives with gear ratios generally used for freight 
service will develop maximum continuous rating tractive effort 
values at appreciably higher factors of adhesion, which it is im- 
practicable to use under most conditions. Under these conditions, 
the motor and generator ratings that would occur with the tractive 
effort values as determined by the factor of adhesion used, must 
be taken into consideration rather than the continuous rating 
values of the electrical equipment based on heating. 

It is customary in some locomotive builders’ specifications for 
Diesel electric locomotives designed for switching service, to fur- 
nish maximum starting tractive effort values only, as due to the 
intermittent and variable loading characteristics for this class of 
service continuous rating values are of little use. However, there 
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is a tendency on most railroads for an increasing use of Diesel 
electric switching locomotives in miscellaneous helper, transfer, 
and local freight operations in which the tonnages that can be 
handled will be determined by the continuous rating values of 
the electrical equipment. 

It is therefore recommended that specifications for this class of 
locomotive should include maximum continuous rating tractive 
effort values and corresponding ampere values. 


Wheel-Slip Protection Devices 


Sub-Committee D, assigned to investigate wheel-slip protec- 
tive devices reports as follows: 

А questionnaire was sent to fifty railroads to determine if the 
wheel slip arrangement on our present Diesel-electric locomotives 
and on new locomotives being built was satisfactory to give 
proper protection against wheel slip and wheel slide. It was to 
determine what a device of this kind should accomplish in in- 
dicating this condition and what action should automatically take 
place on the operation of the locomotive when such a condition 
develops. This report is to give the specifications on what a device 
of this character should accomplish based on the requirements of 
the majority of the railroads of this country. 

The questionnaires which were filled out and returned showed 
that the present wheel slip and wheel slide arrangement now on 
the Diesel.electric locomotives and new locomotives being built 
for freight, passenger and transfer service will not give adequate 
protection against these conditions. The railroads are not satisfied 
with this arrangement and feel that the present wheel slip de- 
vices should be superseded by a detector system which will give 
positive indication and protection against (1) wheel slip during 
acceleration and high speed, (2) wheel slide protection during 
air and dynamic braking, (3) locked wheel protection and (4) 
if practicable, to prevent false forward transitions due to wheel 
slip. 

The Diesel-electric locomotive requires protection against wheel 
slip and wheel slide that was never felt generally necessary on 
other types of locomotives as wheel slips are received at low 
speeds as well as speeds in excess of 60 miles per hour and wheel 
slide can occur at any speed. А positive wheel slip and wheel slide 
detector system is badly needed to prevent excessive traction motor 
and locomotive speed, to allow the engineer to detect any wheel 
slip on any pair of wheels under all coupled locomotive units, 
to prevent damage due to locked wheels, to prevent wheel slide 
during air and dynamic braking and to prevent false forward 
transitions. 

Most of the Diesel-electric locomotives are equipped with a 
wheel slip arrangement for detecting locomotive wheel slip by 
the detection of electrical unbalance between traction motors. 
This device is wired through the isolation switch and can be 
isolated to prevent its operation. In case of locked armature 
bearings, the main generator will flash over causing the ground 
relay to operate and the traction motors are electrically discon- 
nected from the generator which renders the wheel slip protective 
feature. 

In mountain operation, it has been noted that all the power 
wheels under a unit will slip simultaneously and this condition 
is not detected as there is no electrical unbalance between the 
traction motors. Wheel slip on Diesel-electric locomotives has 
caused the locomotive overspeed device to operate as well as 
false forward transitions on locomotives which make transition 
on speed. 

The problem of wheel-slip and locked-axle protection has been 
given considerable study by the railroads and locomotive builders 
to determine the requirements for a complete scheme of protec- 
tion which could be made standard for all classes of Diesel- 
electric locomotives in use at the present time. Due to the dif- 
ferent types of Diesel-electric locomotives in service today this 
positive protection can be accomplished only by the application 
of axle mounted equipment and this can be made standard on 
all types of locomotives used in all classes of service. 

The specifications of a positive wheel slip and wheel slide 
protection device should consist of the following: 

l. Axle mounted equipment. 

2. Relay panel. 

3. Alarm system. 

The axle mounted equipment can consist of either: (1) axle 
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mounted commutator and brush system; (2) individual axle 
generators; (3) axle mounted centrifugal switches mounted on 
each power and idler axle under each unit and to operate on a 
5 mile per hour speed differential between each axle regardless 
of the speed at which the locomotive is being operated. 

The relay panel should consist of relays of the proper type that 
will operate with the axle equipment when the 5 miles per hour 
speed differential is reached between any axles under the unit. 
The relay system is to be connected to the main generator ex- 
citation system so that in case of wheel slip, the excitation of 
the main generator and the engine speed will reduce, unloading 
the Diesel engine until wheel slippage stops and the engine will 
again slowly resume full load and speed. The relay panel should 
also have a timing device with a manual reset, which will oper- 
ate when slippage continues for approximately thirty (30) 
seconds indicating an abnormal condition such as a locked 
wheel This control circuit should be independent of other 
equipment and functions even though the unit is cut out. 

This device should operate the wheel slip light and buzzer on 
wheel slippage in the operating cab, and, in addition, when the 
timing relay operates it should operate the alarm signal system 
and light an alarm light on the relay panel on the unit causing 
the alarm. This timing device should be capable of being reset 
only on the unit affected, and should be reset only after making 
an inspection of the unit. This timing device should operate the 
alarm circuit through a separate unfused circuit in a separate 
conduit from the battery. 

This protection device could also have the overspeed protection 
incorporated into it which would eliminate the overspeed pro- 
tection now on the locomotive. It is felt that we would have 
better operation with less maintenance if as many devices are 
eliminated from the locomotive as possible. 

On our present wheel slip protection the only practical control 
is by requiring action by the engineer, he can only correct 
slipping on any one unit by reducing the power on all units. 
The resultant loss of tractive effort is undesirable. By having 
the wheel slip protection connected so the electrical load on 
the Diesel engine is partially reduced will require no action by 
the engineer and no great loss in tractive effort of the locomotive 
will be noted and the light and buzzer will give the engineer 
warning that wheel slippage is being experienced. It might be 
necessary to reduce the throttle under very abnormal conditions. 
Locked-axle protection definitely requires a cab indication and 
action on the part of the engine crew and it will be necessary 
that instructions be given them on what to do in case the alarm 
system stays on. 

The specifications for the wheel slip and wheel slide protection 
were set up with a view of simplifying and eliminating as much 
equipment as possible on the locomotive and to give positive 
protection that could be made standard on all types of Diesel. 
electric locomotives in all classes of service. These specifications 
will be coordinated with the work being handled by the Diesel 
locomotive section of the Locomotive Construction Committee 
of va Mechanical Division of the Association of American Rail- 
roads. 

Sub-Committee E on standard symbols presents tables showing 
designations and identification letters for Diesel locomotive parts. 

Progress in the application of sealed-beam lamps is reported 
by Sub-Committee F. 


Control of Battery Voltage 


The past work of the Sub-Committee G on battery voltage 
control has been a study of methods and devices for automatically 
controlling the destructive overcharging of storage batteries in 
diesel electric locomotive service, occurring when the batteries 
become overheated due to internal or external causes. As the 
battery temperature rises, the charging current automatically 
increases for the same voltage setting of the charging circuit, 
with the consequence that the factors that increase the tempera- 
tures of the batteries are cumulative in their effect. 

Some experiments have been made of regulating the charging 
current through temperature relays controlled by the temperature 
of the battery itself. While these tests were successful, control 
devices of this character have not been commercially developed. 
However, due to better ventilation of battery compartments and 
improvements in control equipment in general use, the need for 
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the greater refinement in temperature control for protection against 
overheating batteries appears to be disappearing. 

With the greater use of Diesel electric locomotives, particularly 
switching locomotives at outlying points where they are not 
housed during layover periods, the need is developing for im- 
provements in the control in the charging of batteries where they 
are exposed to cold weather conditions. Where locomotives may 
be operated under conditions where the battery temperature might 
fall to 40 deg. F. or lower, not only is there a temporary reduction 
in the ampere hour capacity of the battery, but also reduction in 
charging rates for the same voltage setting of the charging circuit 
with the result that batteries may become undercharged to the ex- 
tent they are unable to start the engines. 

Tests of temperature control devices actuated by battery tem- 
perature conditions which will increase the charging rates under 
these low temperature conditions are underway. It is expected 
that by another year sufficient experience will be obtained with 
the use of devices of this character to indicate whether or not 
they will justify commercial development. 


Locomotive Controls 


The work of the sub-committees this year has been confined 
to study of alarm signals, lights and bells, including their func- 
tions, design of signals, and location. 

Replies received from a questionnaire sent to the chief mechan- 
ical officers of twenty-eight railroads, indicate a majority prefer- 
ence that: 

(a) All safety device alarms (low lube oil pressure, not en- 
gine, steam generator failure, etc.) give a visual signal at 
corresponding engine or steam generator control panel. 

(b) The engineer only need be visually signalled for power-off 
switch operated and dynamic brake limit. 

It is now the intention to outline a proposed standard arrange- 
ment which would be sent to the chief mechanical officers for 
their approval or criticism. 

The report is signed by L. S. Billau (chairman), electrical 
engineer, Baltimore & Ohio; E. J. Feasey, superintendent of 
Diesel equipment, Canadian National; J. C. Foster, electrical 
foreman, Atlantic Coast Line; W. S. H. Hamilton, engineer, elec- 
trical equipment, New York Central; H. C. Paige, assistant me- 
chanical engineer, New York, New Haven & Hartford; J. Stair, 
Jr., electrical engineer, Pennsylvania; C. F. Steinbrink, general 
electrical foreman, Chicago, Rock Island & Pacific; H. C. Taylor, 
Diesel superintendent, Southern; C. A. Wilson, assistant super- 
visor, Diesel engines, Atchison, Topeka & Santa Fe; and P. H. 
Verd, superintendent motive power, Elgin, Joliet and Eastern. 


Discussion 


The report was presented By L. S. Billau (B. & O.) and the 
several sub-committee chairmen. 

Several members emphasized the importance of allowing suf- 
ficient time following a wheel-slip and power cut-off before power 
is reapplied, and it was suggested that an interval of five sec- 
onds be allowed to elapse after excitation is reapplied, before 
the engine is allowed to go back to speed. 

H. M. Harrington (Alco-G. E.) expressed the belief that the 
manufacturers can supply all the needed protection, and that 
in current Alco-G. E. equipment, it had been accomplished. Ex- 
citation, he said, is not removed entirely, and when the slip has 
been arrested, the engine load is reapplied in a slow gradual 
curve. It has, he said, been thoroughly tested, found effective in 
slow-speed slip, and will be made equally effective in high-speed 
slip. 

С. W. Brownell (Electro-Motive Div., General Motors Corp.) 
said the interest of his company had been stimulated by New 
York Central studies of high-speed slip. He said that Electro- 
Motive had developed a wheel-slip circuit which will reduce 
power just enough to stop slip, and then reapply power at a rate 
which will not cause a second wheel slip. This, he said, will be 
incorporated in locomotives. 

W. W. Wagner (Westinghouse Air Brake Co.) said his com- 
pany had recognized the seriousness of wheel slip, and that since 
they do not have transition, they are not troubled by slip at 
transition. The rate at which load is restored is governed to 
suit the various engines with which Westinghouse Air Brake 
equipment is used. 
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Air Brake Association Holds 
Forty-second Annual Meeting 


C. E. Miller 
President 
(Superintendent air brakes 
and steam heat, 

М. Ү. С. System) 


Tue fourth annual meeting of the Air Brake Associa- 
tion as a member of the Coordinated Railroad Mechan- 
ical Associations, and the 42nd annual meeting of the 
association itself, was held at the Hotel Sherman, Chi- 
cago, September 18 through 20. The meeting was opened 
with a brief welcoming address by President Miller who 
defined the purpose of the association as one to establish 
standards of procedure for maintaining car and locomo- 
tive brake equipment and to see that such standards are 
maintained. He noted that the establishment of such 
standards and their maintenance has been and will con- 
tinue to be the result of close cooperation between rail- 
road management, railroad maintenance forces and 
manufacturers’ representatives. 

The opening session on Monday morning was devoted 
to a report of a committee on approved maintenance 
practices. The first day’s afternoon session heard reports 
on broken pipes of Diesel locomotive air brake equip- 
ment and the elimination of moisture from Diesel locomo- 
tive air compressor cooling system. 

On Tuesday morning reports were presented on brake 


Members hear papers on maintenance, elimi- 
nation of moisture, ABLC tests, charging long 
freight trains, and air flow characteristics 


pipe leakage, charging long freight trains and the facil 
ities required, and test results and design changes in load 
compensating brake equipment. 

The final day was opened by a paper on the mainte 
nance of Budd disc brakes. This was followed by a papa 
on how good brake system maintenance improves freight 
train handling and one on the characteristics of air flow 
in automatic train braking. The final paper was o 
troubles and remedies of 24 RL brake equipment. 


Election of Officers 


The following officers and board members were elected 
to serve for the coming year: 

President, F. C. Wenk, general mechanical instructor. 
Atlantic Coast Line; First Vice-President, К. E. Carey. 
assistant road foreman of engines, Long Island; Second 
Vice-President, R. F. Thomas, general air brake inspec- 
tor, Canadian Pacific; Third Vice-President, С. V. Miller. 
general supervisor of air brakes, New York, Chicago £ 
St. Louis; Secretary-Treasurer, L. Wilcox. : 

Two new members of the executive committee were 
nominated from the floor: L. A. Stanton, general air 
brake instructor, Great Northern and C. E. Bergman, 
supervisor of air brakes and train control, Union Pacific. 
The following three members of the executive committee 
continued in office: D. R. Collins, superintendent a: 
brakes, Denver & Rio Grande Western; R. J. Dewsbury, 
general air brake inspector, Chesapeake District, Che 
peake & Ohio; C. C. Maynard, chief inspector of air 
brakes, Canadian National. 


Characteristics of Air Flow in 
Automatic Train Braking 


One of the most important devices in an automatic air brake 
system is a series of lengths of 1!4 in. pipe connected by hoses 
and couplings known as the brake pipe. Although a multitude of 
variations makes it impossible to apply any exact mathematical 
formula to the flow of air through the brake pipe, it is in a very 
definite sense an orifice. In fact, in many brake functions, espe- 
cially in train charging, it is the controlling orifice. The amount of 
air flow through an orifice is in a general way directly proportional 
to its cross section area and the pressure of entering air, the head 
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pressure, and inversely proportional to the length of the огй= 
and the pressure of air at the downstream end, the back press 

The flow capacity through the brake pipe is affected by '* 
four factors mentioned above as with any other orifice. Th 
cross section area of the inside of a 1%4-in. extra heavy pipe > 
about 1.28 sq. in. Although the smallest area in the passes 
ways through the hose and coupling assemblies is somewb# 
less, in an ordinary orifice of short length, this area would b 
ample to permit a large flow of air. However, the other factor 
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are not so favorable. The head pressure is limited to that of 
feed valve setting. The orifice length which tends to reduce 
capacity is an imposing factor. Brake pipe lengths vary but on 
freight cars, for example, a minimum average would be 45 ft. 
Hence, on an average freight train of 150 cars, all the air needed 
on the rear half of the train has to pass through more than 
3,300 ft. of brake pipe before it reaches the 76th car. This same 
3,300 ft. length of pipe must also supply air to the 75 cars 
throughout its length. 

The effect of brake pipe length on capacity is illustrated on 
Fig. 1, which shows the results of a series of tests run by open- 
ing the angle cock at the rear of freight trains of various lengths 
and measuring the air flow in cubic feet of free air per minute 
delivered to the brake valve by the main reservoir system. The 
feed valve was set at 70 lb. and brake pipe leakage fixed at a 
minimum. There were no emergency vent valves open at the 
time of readings. You can see that while a brake pipe length 
of 20 cars had a capacity under these conditions of approxi- 
mately 140 cu. ft. per min., a length of 150 cars had only 62 
cu. ft. per min., or less than half. Lengths of less than 20 cars 
would have shown a great increase in capacity had the facilities 
available been sufficient to measure the flow. This is evident from 
the shape of the curve immediately beyond 20 car lengths. 

The orifice back pressure varies, of course, with the state of 
charge of the train and approaches the head pressure as charg- 
ing progresses. Hence, flow through the brake pipe is relatively 
great when a charge is beginning and slow during the latter 
and longer period of charging. 

Brake pipe leakage, also, has a marked effect on air flow in 
the brake pipe since it increases materially the amount of air 
flow demanded by the brake system. For example, on a 150-car 
freight train with 7 lb. per min. leakage uniformly distributed 
throughout the train length, about 52 cu. ft. of free air per 
minute is required just to maintain leakage when the system 
is charged to its maximum. This is not much less than the flow 
through a wide open angle cock at the rear of the same train. 


Freight Train Charging 


Freight train charging is of particular importance since it 
requires time often when time is a critical item from a railroad 
operating standpoint. The scope of this paper is limited to 
trains and, therefore, no consideration is given to yard charging 
and other effective means for expediting preparation of cars 
for movement in trains. 

It has been mentioned that the brake pipe is the controlling 
orifice in train charging. Test results prove this beyond a 
doubt. There are only two other possible restrictions between 
air supply on the locomotive and the car reservoirs. The first 
is the locomotive air brake equipment. We shall assume, for 
the time being, that the supply of air is adequate, that is, that 
it is sufficient to maintain main reservoir pressure at a few 
pounds above feed valve setting. 

On the locomotive the entire air supply for charging flows 
from the main reservoirs through the feed valve and the auto- 
matic brake valve into the brake pipe. The best that can be 
done is to bring the locomotive brake pipe pressure up to feed 
valve setting in the shortest possible time and hold it there 
throughout the charging period. On a 150-car freight train with 
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a feed valve setting of 70 lb., a train with a uniformly distributed 
brake pipe leakage of 4 lb. per min. and 8-ET locomotive brake 
equipment with type F feed valve, the locomotive brake pipe 
pressure rose to 69 lb. in less than one half minute and reached 
70 lb. in about 2 minutes after charging was started. If it were 
possible to bring the locomotive brake pipe pressure up to 70 
Ib. instantly, the most time that could be gained.in charging the 
train would be somewhat less than one-half minute. 

The second other restriction is the charging ports or feed 
grooves of the AB control valve. The auxiliary and emergency 
reservoirs on the first car build up in pressure much slower than 
the locomotive brake pipe. On car 150, however, the brake pipe 
pressure does not exceed that of either reservoir by more than 
3 or 4 lb. at any time, and after they are charged to 40 lb. 
the difference is even less. In fact, during, the latter part of the 
charge the difference is no more than that required to maintain 
a flow. Even on a 75 car train there is little difference between 
reservoir pressure and brake pipe pressure during the later part 
of charging on the last car. 

We can conclude that the brake system on a freight train of 
any appreciable length is capable of absorbing air to the max- 
imum obtainable charge as fast as the brake pipe is capable 
of delivering it. By process of elimination, therefore, we must 
conclude that in train charging the brake pipe is the controlling 
orifice and that with modern equipment we have practically 
reached its present capacity. 


Air Flow- CFM 
8 


0 20 40 60 80 100 120 140 160 
Train Length- Cars 


Fig. 1—Air flow in cubic feet of free air per min- 
ute through an open brake-pipe angle cock at the 
rear of various length trains with 70-1Ь. brake- 
pipe pressure and minimum  brake-pipe leakage 
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Inasmuch as charging time is a critical item in freight oper- 
ation let us take a look at some test results involving charging 
time and factors which affect it. Fig. 2 shows rear car auxiliary 
reservoir pressure plotted against time during charging to 70 
Ib. on trains of 75, 100, 125, and 150 car lengths with uniformly 
distributed brake pipe leakage of 4 lb. and 7 lb. Train length 
is, of course, the principal factor in charging time but note 
the effect of brake pipe leakage on both time and the ultimate 
obtainable pressure on the different train lengths. On a 150 car 
train the difference between 4 and 7 lb. leakage means a loss 
of 10 minutes in charging time ир to:55 lb. rear end pressure 
and about 20 minutes up to 57 lb. which is very near ultimate 
pressure obtainable at rear of a 150 car train with 7 lb. leakage. 

The tests mentioned were all run on a test rack built to simu- 
late as nearly as possible conditions prevailing on actual trains. 
Sufficient comparisons, especial in charging times, were made 
between test rack results and results of tests run on actual 
trains to give adequate assurance that those obtained on the 
rack have a real significance and can be used to predict with 
surnrising accuracy what will occur in service. 

Fig. 3 shows a comparison of auxiliary reservoir charging on 
the rear car of a 150-car train charged to 70, 80 and 90 lb. 
brake pipe pressures. The brake pipe leakage on this train was 
measured at 6 lb. with a 70 lb. brake pipe. There is little differ- 
ence in charging time under these three pressures. At the end 
of 60 minutes the 70, 80 and 90 lb. charges are respectively 
12, 13 and 15 lb. under feed valve setting and at the end of 
70 minutes they are all within 2 lb. of their ultimate pressures. 
Comparing these charges in another way, at the end of 60 min. 
they are all within a few tenths of a per cent of 83 per cent of 
feed valve setting and 95 per cent of their maximum. It is safe 
to say that at ultimate pressure the main part of the difference 
in sag or taper below feed valve setting is due to greater leakage 
flow at the higher pressures. 

All the preceding data has been taken from tests run with 
main reservoir pressure maintained at 130 lb. With variations in 
main reservoir pressure, so long as the pressure does not fall 
below a point sufficiently above feed valve setting to assure 
proper operation of the feed valve, the effect is not marked. 
Charging is not retarded to a great degree on a 150-саг train 
charging to a 90-lb. brake pipe pressure whether the main res- 
ervoir pressure is maintained at 130 or 100 lb. 

There has been much misunderstanding regarding the re- 
lationship between locomotive compressors and main reservoir 
capacity and charging time on freight trains. All that the loco- 
motive air supply and brake system can do to produce the 
minimum charging time for any train is to bring brake pipe 
pressure up to feed valve setting as quickly as possible and to 
hold it there. It can easily be determined whether a locomotive 
is capable of producing this result by observing the locomotive 
brake pipe gauge. Any additional capacity beyond this basic 
requirement will have little if any effect on charging time. 

The difference in air flow for charging trains of 50, 100 and 
150 cars to 70 lb. brake pipe pressure with 6 lb. per minute 
leakage is slight during the first 5 minutes but becomes in- 
creasingly greater from that point on as brake pipe pressure 
is increasing throughout the train. On a 150-car train at the 
end of 20 minutes the air required with 6-lb. leakage is about 
80 cu. ft. of free air per minute while that required with 
minimum leakage is about 65. 

It is possible to make rough calculations on compressor capac- 
ity needed. A 150-car train with 6 lb. per min. brake pipe leakage 
will be assumed to have an initial main reservoir pressure of 
130 Ib. and a volume of 58 cu. ft. Main reservoir pressure should 
not fall much below 85 lb. to maintain a good head above a 
feed valve setting of 70 lb. This leaves 45 lb. or approximately 
3 atmospheres of air pressure in reserve. Three atmospheres of 
pressure in a 58 cu. ft. volume represents 3 times 58 or 174 
cu. ft. of free air. А conservative estimate of the average air 
flow during the first 10 minutes of charging would be 200 cu. ft. 
per min. for the first minute and 135 cu. ft. per min. during 
the next 9 minutes. Then the free air used is 200 cu. ft. plus 
9 times 135, or 1215 cu. ft. for a total of 1415 cu. ft. Subtracting 
the 174 cu. ft. of reserve there is left 1241 cu. ft. that the 
compressor must furnish during the first 10 minute period, re- 
quiring a capacity of 125 cu. ft. per min. 
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Fig. 2—Charging time for the rear car auxiliary 
reservoir on various length trains with 4 and 7 Ib. 
leakage unifomly distributed—The main reservoir 
pressure is 130 Ib. and the brake pipe pressure 70 Ib. 
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Fig. 3—Rear car auxiliary reservoir charging time 
on a 150-car train with three different brake-pipe 
pressures—In each case the leakage is 6 Ib. per 
min. uniformly distributed, the brake-pipe pressure 
70 Ib. and the main-reservoir pressure 130 Ib. 
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When a freight train is completely charged the pressures i: 
the brake pipe at various points throughout its length come !? 
rest at values depending for the most part on the condition o 
brake pipe leakage. Brake pipe pressure on the locomotiv. 
of course, is always at feed valve setting. The most imponas 
variation is that of the brake pipe at the rear. Fig. 4 shows res 
car brake pipe pressure under fully charged conditions with : 
70 lb. feed valve setting on various length trains and wi 
various uniformly distributed leakages. These pressures are tè 
ultimate obtainable under the conditions indicated. Their difer 
ence from feed valve setting is referred to as train line taper. 

While uniformly distributed leakage is probably the avers 
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Fig. 4—Maximum rear car brake pipe pressure on 
trains of various lengths and leakages with 70-Ib. 
brake pipe pressure and uniformly distributed leakage 


condition found in service, a concentration of leakage from the 
brake pipe in one or another section of the train can produce 
entirely different conditions. With leakage concentrated at the 
head end the train taper is relatively small. With leakage con- 
centrated in the middle, the taper is comparable with that on 
a train with the same leakage uniformly distributed. With leak- 
age concentrated in the rear the taper is increased considerably 
over average conditions. On trains longer than 100 cars a con- 
centration of leakage at the rear would increase taper to an 
entirely intolerable degree. This difference in taper is due to 
the difference in brake pipe length through which air must 
flow to maintain the loss due to leakage. In fact, train line 
taper, although it is usually constant when a train is fully 
charged, does not represent a static condition but rather a con- 
dition of balanced flow wherein the air supplied is just equal 
to. that being lost due to leakage. 

Fig. 5 shows the amount of air that must be supplied to the 
brake pipe just to maintain leakage on trains of from 50 to 150 
cars with various leakages. Feed valve setting is 70 lb. and leak- 
age uniformly distributed. 

Proposals have been made from time to time for using air 
on caboose cars for various auxiliary purposes, particularly for 
driving generators for lighting, radio equipment, etc. Regardless 
of the system proposed this air must come from the brake pipe 
and would have the same effect as a concentration of leakage 
at the rear of a train. Tests have been made to determine the 
effect on brake pipe leakage of various orifice openings at the 
rear of various length trains. 

Take for example a train of 100 cars with a normal distributed 
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Fig. 5—The cubic feet of free air per minute 
required to supply various brake-pipe leakages 
on various cars with 70-Ib. brake-pipe pressure 


leakage at a minimum (about % lb. per min.). А 5$2-in. orifice 
open at the rear produces a leakage equivalent to almost 7 1b., 
which would produce a 10-1Ь. train line taper. Add this to the 
taper produced by a normal leakage of as low as 3 lb. per min. 
and it becomes completely intolerable. It is not difficult to 
visualize what conditions would be produced on longer trains. 

The foregoing effects would be produced by an air driven 
auxiliary in the caboose if the air consumption could be kept 
constant. This would probably never be the case. What, then, 
would be the effect of an intermittent drawing of air from the 
rear end brake pipe? As you know, the AB control valve is of 
necessity very sensitive in its quick service functions to reduc- 
tions of brake pipe pressure. It has been found by tests that 
the sudden opening of a No. 30 drill vent on the rear brake 
pipe of а train of 100 cars or more fully charged with a mini- 
mum leakage will produce a service application on all but a 
very few head end cars. On similar trains with leakage of 7 lb. 
per min. the same effect is produced with a vent as small as 
a No. 42 drill. Even if an undesired brake application could be 
tolerated, this type of application, if detected, can be released 
only by making a normal and fairly heavy application and re- 
lease from the locomotive. Stuck brakes would, therefore, be 
expected. 

The report was prepared by W. Frederick Klein, project en- 
gineer, New York Air Brake Co. 


Discussion 


H. I. Tramblie, air brake engineer, C. B. & Q., said that 
there is a distinct need for a device to tell if there is a flow of 
air into the brake pipe and if the train is charging. By actual 
test he found that an angle cock can be opened 20 cars behind 
the locomotive and the engineman will know nothing about it 
unless the brakes go to emergency. 


Brake System Leakage on Freight Trains 


During the past three years the A.A.R. has issued three Cir- 
cular Letters to member railroads and private car owners con- 
cerning excessive brake system leakage on freight trains generally 
caused by hose coupling and AB valve gasket leakage where 
sub-zero weather is encountered. 

Probably one of the most important items in reducing brake 
system leakage on freight cars is compliance in detail with 
Rules 101 and 102 of the A.A.R. Maintenance of Air Brake 
and Air Signal Equipment on Cars on Shop or Repair Tracks. 
Proper attention has not been given to many cars in accordance 
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with the above mentioned rules for the last few years. The 
operating procedure that should be followed to maintain a 
tolerably tight brake system is given below. 

After the single car testing device has been attached to the 
car and while the car is being charged, the person conducting 
the test should inspect all flange fittings for loose or missing 
cap screws and nuts. He should check devices such as the AB 
valve, the combined auxiliary and emergency reservoir, and the 
AB brake cylinder to make sure that all nuts are tight and 
that no bolts or nuts are missing, and that all mounting brack- 
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ets аге in good condition. He should check to see that all pipe 
clamps are tight and not missing and that the U-bolts for sup- 
porting the angle cocks are tight and in place and that the 
angle cock is at a 30-deg. angle as indicated by the top flat 
of the hex being in a horizontal position. Angle cock handles 
should be known to be in operating condition and to lock 
properly in both open and closed positions and all hose, hose 
clamps and couplings should be inspected so that it is known 
that they are not damaged (See Rule 56 in A.A.R. Code of 
Rules) and gaskets are not worn or defective. The hose coupling 
gasket should be inspected when the single car testing device 
is attached. 

On completion of the above inspection, proceed with the single 
car testing of the car in accordance with A.A.R. Instruction 
Pamphlet No. 5039-4, Supplement 1, dated January, 1950, and 
where the leakage is found to be 2 lb. or less in accordance 
with the code requirements, proceed with the remaining tests. 
The completing of the testing of this car should also include 
& check for proper brake operation from the opposite end of 
the car. The purpose of this is to assure that the hose are not 
defective or that there is no abnormal restriction in the brake 
pipe in either direction of flow. 

Where leakage exceeds the maximum permitted, the pipe 
bracket, service and emergency portions, all pipe and pipe 
fittings should be soaped (weather permitting) with the equip- 
ment in charging position to determine where this leakage exists. 

Where leakage is noted between the portions and the pipe 
bracket faces, the stud nuts should be tightened. Where leakage 
is noted at the flange face of the fitting, this should be cor- 
rected by tightening the flange fitting cap screws. Where the 
leakage is at the Wabcotite nut, check for a cracked or broken 
pipe, and where pipe is broken and where facilities are avail- 
able for ready removal of the pipe, this should be done. How- 
ever, where the facilities are not available for changing out the 
pipe, then the Wabcotite nut and ring should be removed and 
a Wabcogrip or Flexigrip fitting with its compression ring should 
be applied. Care should be taken to see that the broken pipe 
is up firmly against the flange fitting to prevent the possibility 
of the Wabcogrip compression ring being compressed into the 
pipe passage. Some cases have been noted where leakage from 
cracked or broken pipes at flange fittings cannot be readily 
detected through sound or by soaping. However, by deflecting 
or vibrating the pipes, the leakage is readily detected, though 
close inspection should be made at all Wabcotite fittings to 
permit detecting such cases. 

Where leakage is noted at the valve covers, the holding bolts 
or studs should be tightened, and where leakage cannot be 
corrected in this manner, the defective portion should be re- 
moved in accordance with Rule 111 (page 248, Note 1) of the 
A.A.R. Code of Rules. Before and during the removal of the 
portions, proceed in accordance with A.A.R. Instruction Leaflet 
2391, Supplement 1 dated January, 1950, covering the proper 
procedure for carrying out this work, in order to make sure that 
dirt and foreign material does not get into the portions or into 
the pipe bracket and strainer. 

Another possible source of leakage i3 at the angle cocks them- 
selves, and where leakage is noted there, and thought to be a 
measurable source of the leakage on the car, they should be 
replaced. On completion of the above corrective measures, pro- 


ceed with the completion of the single car testing of this car 
in order to make sure that the leakage is within the maximan 
specified by the A.A.R. Code of Tests. 

When cars are in for the three-year Periodic Inspection, i: 
is important that a check be made to make sure that all tem 
porary flange fittings are removed and replaced with the AAR 
approved standard fittings. This is also important as it wil 
reduce excessive brake system leakage before the car is again 
due for periodic attention. Important, too, is the fact that i 
emphasizes the need for applying only those forms of tempora; 
flange fittings which can be readily detected as being othe 
than the approved standard and thus permit their removal к 
that time. 

The question is often raised as to just how this work can be 
properly carried out with the present facilities and available 
man power. There is no doubt that a job completely done, which 
incidentally is prescribed by A.A.R. and LC.C. Rules, will cs 
more than where just those correctione are made that must be 
done in order to get the car back in service. However, wher 
a broad overall cost analysis is made on troubles, etc., from 
the results of holding up of trains in service; from delays as 
a result of need for breaking up of such trains, etc., all do: 
to excessive brake system leakage in revenue service because 
of not having properly corrected same at the proper time, thi 
will show that a job completely done in the yard will psy biz 
dividends. 

The members of the committee were W. B. Weightman (Clair 
man), general air brake inspector, Pennsylvania; J. P. Lantelme, 
general foreman, Pennsylvania; F. I. Miller, air brake inspector. 
Pennsylvania; J. Н. Steffie, air brake inspector, Pennsylvania 


Discussion 


W. E. Vergan, superintendent air equipment and Diesel oper 
ation, M-K-T, said if the work is done properly in the shop 
and on the repair tracks it will not have to be done in the yards 

Another member asked what should be done about broke 
pipes on the rip track, adding that most roads merely cut a 
half inch off the end and reconnect because the pipe has » 
union. The answer was to use Wabcogrip or Flexigrip as tem- 
porary repairs. The pipe is pushed down and one of these screwed 
on. Removal of the temporary repair must be made when th 
car comes in for brake inspection. 

S. R. Ellis, air brake inspector, Reading, said that many can 
can pass the terminal test in the yard and still give trouble oa 
the road. A better practice is to use what is known as a system 
leakage device which finds all the defects. Using it on a divisics 
where four 130 car trains per day were dispatched, the fre 
year there were only two failures, the second year, four failure. 
He would like to see the members get acquainted with the system 
leakage device as it will find defects before troubles occur "t 
the road. 

W. E. Myers, air brake inspector, L. & N., said that it requires 
heavy center sills, big angle irons and thousands of rivets te 
hold a car body together. How could the air brake system b 
expected to hold together when one part is put on the body. a 
second on the center sill, and another on the frame? If all tte 
heavy parts cannot hold the car together how can the brake 
pipes be expected to hold up? Why not mount it as a package 
system on a strong bracket so that if one part moves all mov 


ABLC (Load Compensating) Freight 
Brake Equipment 


In 1948 Mr. Stevens of the Illinois Central presented a paper 
describing the ABLC brake installed on 400 I. C. hopper cars. 
Since that time road trials have been conducted under the aus- 
pices of the A.A.R., and the manufacturers have almost com- 
pletely redesigned the equipment. 

When the AB brake trials were conducted by the A.A.R. in 
1933 the braking ratio used was 60 per cent empty and 18 per 
cent loaded, these values being selected as representative of 
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most cars in service at that time. As car designs became mor 
efficient with a corresponding increase in gross to tare ratio. ! 
became necessary, within four years, for the A.A.R. Brake Con 
mittee to consider the next step to stop the continued lower 
of braking force on loaded cars. They recognized that 20 pe 
cent loaded braking ratio had been accepted for many years ^ 
railroading experts as a desirable minimum and that an e^ 
higher minimum would be desirable at higher operating «pet 
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The most expedient course open with a single capacity brake 
was to increase the empty braking ratio and after considerable 
deliberation the committee reluctantly agreed to permit an in- 
crease to 75 per cent with full knowledge that this would result 
in an increase in train shocks. At the same time the recom- 
mended practice was changed to permit a minimum of 18 per 
cent braking ratio on a fully loaded car. 

Since that time most freight cars built have had the empty 
braking ratio close to the 75 per cent maximum, and even so, 
many have had the loaded braking ratio below the 18 per cent 
minimum recommended. The percentage of both 50-ton and 70- 
ton hopper cars having loaded braking ratios under 18 per cent 
has increased substantially in the last 20 years. Because of the 
trend toward lowering the loaded car braking ratios and the 
increase in spread between loaded and empty braking ratios, 
the ABLC brake was developed. It accomplishes four major 
functions: 

1.—Permits the full utilization of light weight cars with the 
empty and loaded braking ratios remaining well within present 
A.A.R. recommendations. 

2.—Produces more uniform braking with reduced shock in 
trains of mixed empty and loaded cars. 

3.—Provides the same stopping distances of loaded trains from 
higher speeds than now obtained with trains of single-capacity 
brakes. 

4—Permits grade operation of loaded trains with a much 
greater margin of reserve for stopping than now exists. 

In a train of mixed empties and loads during an emergency 
stop from 10 m.p.h., the coupler forces were only about half as 
much with the ABLC brake as with the AB. The road trials of 
the ABLC brake were conducted by the A.A.R. on the same 
locations used for the AB brake tests conducted by the A.A.R. 
in 1933. The test schedule was patterned after that used in 
1933 and as far as it was practical to do so, the 1948 tests dupli- 
cated those made with the AB brake. 

The first series of tests employed 150 empty cars. Service and 
emergency stops were made from speeds ranging from 5 to 40 
m.p.h. in approximately 5 m.p.h. steps. Fifty of the cars were 
then loaded with coal and re-assembled in the train to make a 
consist of 25 loads, 25 empties, 25 loads and 75 empties. Test runs 
were repeated covering the same speed range. The remaining 
100 cars were then loaded with coal and similar tests were made 
with an allloaded 150-car train. The empty car braking ratio 
was 50 per cent and the loaded was 30 per cent. These values 
compared with 60 per cent empty and 18 per cent loaded for the 
AB cars tested in 1933. 

The ABLC brake performance was satisfactory throughout the 
complete series of tests. Brake pipe and brake cylinder pres- 
sures, slack action, speed, and stopping distances were accurately 
recorded. On the 1948 tests, the amount of slack shocks were 
never greater, and in most cases were lese, than those recorded 
on the AB brake trials. With the mixed train of empties and 
loads, the drawbar forces were very much less than had ob- 
tained with the single capacity brake. This had been expected 
due to the great decrease in the spread between the empty and 
loaded car braking ratios. Even with the loaded car train, 
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where the braking forces were almost 50 per cent higher than 
during the loaded car train tests in 1933, the ABLC train slack 
shocks had not increased. 

The stopping distances with empty trains were longer, as was 
to be expected because of the lower empty car braking ratio 
provided with the ABLC brake. The stopping distances for the 
mixed trains were about the same as for the single capacity 
braked cars. The loaded car train showed shorter stops for the 
ABLC braked cars, the difference in distance increasing as the 
speeds increased. 

The first grade test was made with the 150 empty car train. 
The grade averaged 1.8 per cent for about 11 miles. The empty 
train brake performance on that grade compared favorably with a 
similar run with AB braked cars made in 1933. Two tests were 
made using the loaded car train, the first with the retaining 
valves set in 10-lb. retained position, and then repeated with the 
retaining valves set in slow direct exhaust position. The 150- 
car loaded trains tested in 1948 weighed 11,000 tons, whereas 
in 1933 a train of only 100 cars having a gross weight of only 
8,000 tons had been taken down this same grade. 

Although the 1933 test demonstrated that a heavy tonnage 
train could be controlled properly on steep grades, the reserve 
in brake pipe pressure would not have been adequate had the 
grade been longer. The amount of reserve brake pipe pressure at. 
the rear of a long train during grade descent is considered, by 
those familiar with heavy grade braking, a means of determining 
the adequacy of the brake. With the 11,000-ton 1948 test train, 
which was 37 per cent heavier, the brake pipe pressure at the 
foot of the grade was 21 per cent higher than with the AB single 
capacity brake, even though the slow direct exhaust setting 
had been employed for the retaining valves. This demonstrated 
greater safety and an added economy for the ABLC brake. 

Changes made in the ABLC equipment over that furnished for 
the I. C. hopper cars included a complete change in the weighing 
mechanism and brake cylinder and a modification of the com- 
pensating valve which involved a new body and pipe bracket. 
No functional changes were made in the equipment so that the 
original piping diagram and diagrammatics are still substantially 
correct. 

In redesigning the compensating valve the first consideration 
was to reduce friction and false travel in those details which 
establish the position of the weighing beam fulcrum. The posi- 
tioning piston, the compensating piston follower, and the two 
packing cups were changed to lower the friction; the roller was 
added to the positioning piston shaft to contact the compensat- 
ing lever and he cam slope of the lever changed accordingly; and 
the operating lever shaít was increased in diameter, changed to 
a non-rusting material and carried in bronze bearings. At the 
same time an escutcheon plate indicator was added to the pipe 
bracket to give an external indication of the spring value for 
which the adjusting cam is set; the compensating body was 
strengthened to offset some flange breakage experienced with the 
original vintage, and a further body change was made to pro- 
vide additional wrench clearance around one of the mounting 
bolts. The body gasket was changed slightly to help it remain 
in place when mounting a body portion on a pipe bracket. 

The original standard weighing gear was made for hopper car 
mounting, with the compensating valve directly over the weigh- 
ing gear and had the disadvantage of requiring installation to 
close limits to avoid misalignment and binding. In making an 
application to a gondola a newer design which is more compact 
and yet is suitable for universal mounting was worked out. With 
this arrangement the compensating valve pull rod operates the 
weighing gear hook through rotation of a lever shaft. A swivel 
joint in the pull rod gives additional flexibility. 

Inspection of the I. C. cars showed need for improvement in 
the slack adjuster pilot valve, the indicating cylinder, and the 
75% in. packing cup. All pipe connections to the non-pressure 
head were eliminated and means for removing the non-pressure 
head without interference from the release spring was provided. 
The slack adjuster pilot valve, mechanically operated by the 
7%-іп. piston rod in the old cylinder, has been replaced by a 
pilot piston which uncovers a port to the slack adjuster oper- 
ating pipe when permitted to travel far enough by the pilot lever 
which stops against the main cylinder piston. The piston-type 
indicator has been replaced by a diaphragm-type indicator which 
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operates more dependably at low pressures. The 7%-іп. packing 
cup has been changed to a conventional type, sealing at the outer 
skirt instead of at the outer skirt instead of at the center. А 
spring cage has been added at the non-pressure end which seats 
against the hollow rod collar when the non-pressure head is 


removed. This simplifies maintenance of the 756-in. packing cup 
and permits the non-pressurehead to be handled separately from 
the piston and rod assembly when desired. 

The report was prepared by G. L. Cotter, director of engi- 
neering, Westinghouse Air Brake Company. 


24-RL Brake Equipment 
Troubles and Remedies 


Since the advent of the 24-RL brake equipment, which has 
been in service approximately six years, changes have been 
found necessary due to certain service operating conditions, 
which could not be foreseen during development. The changes 
made are listed below for ready reference before going into 
the subject. 

l. Independent Application and Release Portion: When the 
24RL equipment was first adopted practically all locomotives 
consisted of two units and the overall length was such that the 
quick release feature was satisfactory. Later locomotives of three 
and four units became common. For this reason it was found 
desirable to change the Independent Application and Release 
Portion to provide local venting of control pipe number 16. About 
the same time, the double check valve in the portion was im- 
proved by incorporating a retaining ring to cage the check valve 
and associated spring. 

2. Accelerated Release Ball Check: The accelerated release 
ball check in series with the rubber seated valve was removed 
Írom the D-24 control valve. To compensate for the omission of 
the ball, the insert or stop in the cover was lengthened. The 
check valve spring force was increased slightly. 

3. D-24 Control Valve Service Piston Return Spring Cage: 
А new spring cage which resulted in the normal release position 
of the service piston and slide valve being moved forward Mg in. 
was applied to all D-type control valves. 

4. Release Interlock Spring: Spring, Pc. 524014, replaced Pc. 
513143 to provide more spring force. 

5. S-40 Type Independent Brake Valves: Changes were made 
in the upper spring cage to eliminate vibration and loss of 
brakes due to improper handling. The release valve capacity 
was reduced to prevent unintentional release of the engine brakes 
by foreign particles becoming lodged under the release valve. 

The troubles listed in this paper are caused either by normal 
wear of the working parts, lack of proper maintenance, testing, 
inspection or improper handling during transit and storage. As 
it is not good practice to make repairs and adjustments to the 
valves while on a locomotive because of the possibility of dirt 
getting into the valve parte, recommendations in general are 
made to replace complete portions when difficulties are ex- 
perienced. The repairs should then be made at the repair bench 
where the necessary attention can be given to cleanliness as well 
as making the proper repair. 

l. Locomotive Brakes leak off with Automatic Brake Valve 
Handle in Lap Position. Causes: 

A.—Leakage in Pipe 16 or displacement reservoir pipe num- 
ber 3. Remedy—Repair leaks or replace displacement reservoir 
diaphragm. 

B.—Leakage at inshot valve exhaust can be caused by defective 
magnets are operated. Remedy—Replace relay valve portion. 

C.—Leakage at K-3 switch. Remedy—Replace K-3 switch. 

D.—Intermittent leakage at inshot valve when relay valve 
magnets art operated. Remedy—Replace relay valve portion. 

E.—Ruptured diaphragm of H-24 relay air cutoff valve allow- 
ing pipe 16 air to flow to atmosphere out of exhaust port. Rem- 
edy—Replace cutoff valve. 

F.—Leak at independent brake valve exhaust. Remedy—Replace 
independent application and release portion. 

G.—Leak at 8 port on control valve or straight air pipe ex- 
haust port or 21-В magnet exhaust. Remedy—Replace independ- 
ent application and release portion. 

H.—A blow at exhaust port 10 on control valve allowing the 
brakes to release. If brake pipe pressure does not increase, re- 
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place service portion. If brake pipe does increase, replace rotary 
valve portion of brake valve. 

2. Relay Valve Exhaust Leakage: 

A.—Leakage with brakes released—Cause—Leaking supply 
valve in relay valve. Remedy—Replace relay valve portion. 

B.—Leakage with brakes applied—Cause—Leaking exhaust 
valve. Remedy—Replace relay valve portion. 

C.—Intermittent exhaust leakage with brakes applied can be 
caused by leakage of the supply valve or leakage of Pipe 16 or 
Pipe 3 pressure or a defective electro-pneumatic master con- 
troller, if electric brakes are used. Remedy—Repair Leakage as 
indicated or replace master controller. 

3. Independent Brake Valve Operation: 

A.—If the brake cylinder pressure is too low, the cause is 
the self-lapping portion main spring broken or improperly set. 
Remedy—Replace broken spring or properly set brake valve for 
pressure required. If the brake cylinder pressure builds up to 
main reservoir pressure, the locking screw is turned in too far. 
Remedy—Back out locking screw to proper position. 

B.—Independent Brake Valve Leakage: 

а. Leakage with brakes released. Cause—Leakage at supply 
valve of selflapping portion. Remedy—Replace independent 
brake valve or self-lapping portion. 

b. Leakage with independent brakes applied causing leakage 
of the exhaust valve of self-lapping portion. Remedy—Replace 
brake valve or self-lapping portion. 

C.—Fluctuation of locomotive brake cylinder pressure: Cause— 
Defective self-lapping portion. Remedy—Replace brake valve or 
self-lapping portion. 

D.—Actuating valve leakage as indicated by blow at side oj 
brake valve: Cause—Supply valve leakage. Remedy—Replace 
independent brake valve. 

E.—With Rotair valve in freight position and independent 
brake valve handle in release position, a leak at the emergency 
valve exhaust is caused by the emergency valve not seating prop- 
erly. (This valve is the controlled emergency nullifier in the 
independent brake alve.) Remedy— Change Independent Brake 
Valve. 

4,—Improper Automatic Brake Valve Operation: 

À.—With brake valve in electric or automatic running posi- 
tion or automatic lap: Leakage constant at self-lapping portion 
exhaust. Cause—Leaky supply valve. Remedy—Change rotary 
valve portion or self-lapping portion. 

B.—Brake valve in electric application and intermittent blow 
at self-lapping exhaust. Cause—Leaky supply valve. Remedy— 
Change Rotary Valve Portion or self-lapping portion. 

C.—Brake valve in electric application position and a steady 
blow at self-lapping portion exhaust. Cause—Leaky exhaust valve. 
Remedy— Change rotary valve portion or self-lapping portion. 

D.—Brake valve in automatic lap and a steady blow at brake 
valve exhaust is caused by leakage around equalizing discharge 
valve on equalizing piston portion. Remedy—Replace equalizing 
piston portion. 

E.—With brake valve in any position and a blow out of 
exhaust port of filling piece portion is caused by leakage around 
brake pipe cutout cock key. Remedy—Replace filling piece 
portion. 

F.—Failure of brakes to release. Causes: 

a. Cut-off valve in automatic brake valve fails to reseat. Rem- 
edy—Change service application portion. 

b. Service application piston fails to reseat due to high fric- 
tion. Remedy—Change service application portion. 
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с. А blow at wasp excluder of cut-off valve оп Н-24 Relayair 
valve unit is caused by leaky grommet in cut-off valve. Remedy— 
Change Cut-off Valve. 

G.—Cannot hold locomotive brake off by depressing independ- 
ent brake valve handle while making automatic brake application. 
Cause—Choke S stopped up in D-24 control valve pipe bracket 
or ruptured diaphragm 284 in independent application and re- 
lease portion. Remedy—Clean Choke S or replace independent 
application and release portion. . 

H.—With a 15-lb. brake pipe reduction with a single loco- 
motive and the brake valve placed in lap position for a few 
seconds and then moved to running position, the brake cylinder 
pressure would increase. Cause—Accelerated release valve struck 
open. Remedy—Change emergency portion. 

L—1. When brakes apply, then release on locomotive with 
automatic brake valve in lap or service position. 

a. Cause—Leakage of release valve piston seal or stuck piston. 

b. Check valve, Reference 287, Pc. 515215, held off its seat. 
Remedy—Change application and release portion of control valve. 

2. When brake cylinder pressure fails to build up to standard 
value with a full service application. Cause—Improper setting 
of safety valve. Remedy—Replace safety valve. This can also 


be caused by failure of auxiliary reservoir to be fully charged. 


J.—Defective feed valve (stuck open allowing main reservoir 
pressure to flow to brake pipe). Remedy—Change feed valve. 


K.—Blow at automatic brake valve equalizing exhaust after 
reducing brake pipe pressure below 70 lb. with an A unit oper- 
ating with a B unit. Cause: Hostlers controls cut in on B unit. 
Remedy— Close brake pipe charging valve cutout cock on B unit. 


H-24-C Relayair Valve Unit—overspeed suppression valve in- 
operative—automatic application of brakes knocks out PC switch. 
Remedy—Replace suppression valve. 

The report was presented by a committee of the St. Louis Air 
Brake Club, E. W. Erisman, chairman, general road foreman of 
engines and superintendent of air brakes, Wabash. 


Discussion 

W. E. Vergan, superintendent air equipment and Diesel oper- 
ation, M-K-T, proposed that a committee be formed from the 
Air Brake Association to study standardization of air brake 
devices on Diesel locomotives and to gather information and to 
make suggestions on 24 RL equipment to submit to a sub- 
committee of the A.A.R. His proposal was adopted. 


Elimination of Moisture from Brake 
Systems of Diesel Road Locomotives 


Since the meeting last year, a number of tests have been made 
on a 2,000-hp. passenger А unit produced by builder A. In 
general the comments on this unit will apply to the same builder's 
1,500-hp. road units. 

As the locomotive was originally piped, the location of the 
cooling unit between the first and second main reservoirs did 
not provide for adequate air circulation; therefore, this cooler 
was removed and replaced by a fin-tube, multiple-pass after- 
cooler, located directly above the No. 1 main reservoir, on the 
right-hand side of the locomotive as shown in Fig. l. At the 
same time the check valve between the first and second main 
reservoirs was relocated inside the engine room. It was then at 
the high point of the piping between the reservoirs, where it 
would not be a water trap. The latest units manufactured by 
this builder have a multiple-pass fin-tube cooler, not of the same 
design covered by these tests, but similarly located. 

For a new system it is recommended that, if possible, the 
flow of condensed water be in the direction of the air flow to 
minimize the possibilities of carry over. In this particular case, 
where an existing design was to be modified, it was thought 
acceptable to install the aftercooler so that it drained back 
into the No. 1 main reservoir, since an automatic drain valve 
was not used. Also, it was felt that the amount of radiation 
provided between the compressor and the No. 1 main reservoir 
in the original design was adequate. 

From the test data a chart was prepared showing temperatures 
for the following four arrangements with comparable air flow: 

А. The original design having the shrouding around the 
reservoirs, and the cooling unit between reservoirs. 

B. The original design with the shrouding removed. 

C. The aftercooler installed at the side as mentioned above, 
the shrouding in place but with an opening cut in it 
for the aftercooler. 

D. The aftercooler installed, and the shrouding removed. 

The curves show progressively improved performance. The 
best condition, arrangement D, resulted in temperatures of 5 deg. 
F. above atmosphere at the outlet of the aftercooler, and 3 deg. 
F. above atmosphere at the outlet of the No. 2 main reservoir. 
Air flow was approximately 40 cu. ft. per min. which is near 
average for passenger service. These temperatures are good, and 
show a marked improvement over the original design. 

To illustrate the effect of air demand on a cooling system, 
temperature records of four tests using arrangement D were 
plotted on a second chart. Two were standing tests, and two 
were running tests. On the final test the air demand was near 
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73 cu. ft. per min.; one A unit was-hauling a ten-car passenger 
train, the weather was rainy, requiring frequent use of the 
sanders and windshield wipers, in addition to the normal re- 
quirements of the air brakes, steam heat boiler horn control 
air etc. From the tests it may be concluded that the modified 
cooling system is adequate for all normal service. 


Testing of New Designs 


The first of the later design locomotives tested was a 2,250-hp. 
passenger À unit produced by Builder E. The initial cooling 
coils are located on the roof of the locomotive, the sumps are 
on either side of the engineroom, and the two main reservoirs 
are crosswise of the locomotive, just ahead of and just behind 
the tanks under the frame. 

Extensive tests were made on this locomotive during weather 
which was for the most part overcast, and under these condi- 
tions the roof-cooler was extremely effective. How well this 
cooler will perform on a bright sunny day could not be told 
from the tests made, but it may be expected that the coolers 
will be less efficient when exposed to the direct rays of the sun. 

There was a temperature rise of some 20 deg. F. between 
the aftercooler and the sumps during the running tests, which 
nullified much of the effectiveness of the roof-cooler. The tem- 
perature increase between the cooler and the sumps for the 
standing tests is considerably less because of the lower tempera- 
ture in the engineroom when the engines are not under load. 
The sumps were effective water collectors, and accounted for 
approximately 80 per cent of the total volume of water recovered. 

Isolation of the sumps and associated piping from engine 
room temperatures would improve the effectiveness of this cooling 
system. Shielding of the roof coils from the direct rays of the 
sun would also improve performance. 

There was some question as to whether compressor loading 
affected temperatures in the system for the same air output. 
For example, would a compressor operating at 250 r.p.m., 100 
per cent loaded, heat the air more than one operating at 390 
r.p.m., 67 per cent loaded, or 540 r.p.m., 50 per cent loaded? 
Under these conditions it was found that the load and unload 
temperatures at the compressor discharge varied widely; however, 
there was little difference in temperature at any point in the 
systems beyond the roof-cooler. 

Standing tests were made with the compressor running 100 
per cent loaded in various throttle notches. At an air flow of 
45 cu. ft. per min., the temperature at the inlet of the No. 2 
main reservoir where auxiliary air is taken off was 24 deg. F. 
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Fig. 1—Modified design of the main reservoir cooling system on a 2,000-hp. passenger A Unit 
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Fig. 2—Suggested design for main-reservoir cooling system where the reservoirs must be located in a 
warm area of the locomotive—All cooling is done between the compressor and the first main reser- 
voir—Temperatures shown are degrees above atmospheric with an air flow of 75 cu. ft. per min. 
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above atmosphere, and at the outlet of the No. 2 main reservoir, 
14 deg. F. above atmosphere. Some improvement in the cooling 
system of this locomotive is indicated in order to reach a 
condition of not more than 5 deg. F. above atmosphere at the 
discharge of the No. 2 main reservoir with an air flow of ap- 
proximately 50 cu. ft. per min. 

Both running and standing tests were run on a 2,000-hp. freight 
A unit of Builder F. One of the standing tests simulated the 
most severe conditions anticipated with a freight locomotive, 
that is, approximately 75 cu. ft. per min. air flow required for 
pumping up a train while standing 

It is of interest to note that the temperatures for the standing 
tests at approximately 36 cu. ft. per min. air flow were some- 
what lower than for the running tests with 24 cu. ft. per min. 
flow. It can be assumed that the air surrounding the cooling 
units is at a higher temperature when the locomotive is under 
load, probably due to the heat given off by the traction motors 
of the lead truck. The amount of cooling surface appears to 
be adequate, but the atmospheric air circulation around these 
units should be improved. This matter of air circulation around 
cooling units is of paramount importance and must be given 
careful attention. It is not always possible to predict results with 
any given arrangement; therefore, tests should be made as soon 
as possible on new designs to permit modifications. 


A Problem of Design 


Some builders are now faced with the problem of locating 
main reservoirs inside the engineroom due to space requirements 
of other components under the frame and in the spaces nor- 
mally used for radiating units. Where this condition exists а 
suggested radiating system would be that shown on Fig. 2 
wherein all of the cooling is done between the compressor and 
the first main reservoir. The cooling system is divided into two 
sections, each provided with a suitable sump and automatic 
drain valve. The system shown here was calculated for an air 
flow of 75 cu. ft. per min. with an initial temperature of 250 
deg. F. above atmosphere, and a discharge temperature at the 
secondary cooling unit of 5 deg. F. above atmosphere. The two 
cooling units consist of 100 ft. of 1%-in. extra heavy iron pipe, 
or equivalent, with suitable sump and automatic drain valve 
for each. 

The cooling piping should be arranged so that moisture flow 
is in the direction of air flow for greatest efficiency. More radiat- 
ing pipe is required than in the usual arrangement, since advan- 
tage cannot be taken of the cooling effect of the main reservoirs. 
It is most important that the cooling units be exposed to cooling 
air at atmospheric temperature, and that proper provision be 
made for collecting and draining moisture before the compressed 
air is reheated in the reservoirs and piping to them. 

The problem is not a new one, since similar conditions were 
found to exist on certain steam Mallet locomotives where the 
reservoirs were mounted near the fire box and compressors had 
to be mounted on the pilot of the locomotive. А cooling system 
generally similar to the one presented here has been used suc- 
cessfully on these locomotives for many years. 

The trend in locomotive design and operation is toward in- 
creased use of air and air-operated devices. Also, the horsepower 
per unit is increasing. These two factors have resulted in in- 
creased air demands on the main reservoir systems of the newer 
units. Whereas it was generally considered that an air flow of 
25 to 35 cu. ft. per min. was the average which could be re- 
quired of a system, the tests which have been run the last year 
indicate that our estimates should be revised upward. An average 
of 40 to 50, and а maximum of as high as 75 cu. ft. per min. 
for a few passenger running conditions are closer to actual 
requirements. For freight standing conditions, an air flow of 
75 cu. ft. per min. for a lmited time should be considered. 

A protected air supply, or reservoir, should always be pro- 
vided for the brakes. This is usually accomplished by putting 
a check valve ahead of this reservoir and by connecting the main 
reservoir train line and supply for auxiliary devices ahead of 
the check. The auxiliary devices usually require dry air, and 
in some cases it may be necessary to use the radiating effect 
of the No. 2 main reservoir to get sufficient cooling. If so, a 
third main reservoir, protected by a check valve, can be used 
as a supply for the brakes. The auxiliary air supply can be 
taken off between the No. 2 and No. 3 main reservoirs." What- 
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Fig. 3—Temperatures above atmosphere to which air must 
be lowered before leaving cooling system to prevent moisture 
condensation when pressure is reduced—tin each case the pres- 
sure is lowered from 130 Ib. per sq. in. to that shown on the 
appropriate curve 


ever arrangement is used, the air temperatures should be low 
enough to prevent moisture condensation beyond the last water 
collecting device. 

Considering for a moment the design of aftercoolers, several 
factors should be mentioned. Multiple passes, as opposed to 
series passes of cooling pipe should be used where possible for 
two reasons: Multiple passes are less likely to become obstructed 
sufficiently to interfere with the operation of the system and, 
when properly designed, multiple passes provide for lower air 
velocity and therefore reduce the possibility of moisture being 
carried along in the air stream. The tubes of such aftercoolers 
should be so designed as to make them easily removable for 
replacement in the event of damage or periodic cleaning. 

To obtain greatest effectiveness from multiple-pass aftercoolers, 
they should be so designed as to distribute air flow equally 
among the tubes. Where space limitations exist, finned tubing 
of efficient design can provide greater radiation in a given space 
in a ratio of 2 or 2% to 1 over plain tubing or pipe. 


А Yardstick for Comparison 


Fig. 3 is an indication of how low main reservoir air tempera- 
tures must be reduced. The chart shows how close to atmospheric 
temperature the compressed air temperature must be lowered 
in order to prevent condensation of moisture in the brake pipe. 
This is shown for various atmospheric temperatures. Curves have 
been plotted for reduced pressures of 70, 80, 90 and 110 Jb. 
per sq. in., with an original main reservoir pressure of 130 lb. 
per sq. in. These figures will apply whether the air is to be 
used for air brakes, controlair, steamheat boiler, or other 
purposes. 

It would be desirable to provide a coolipg system adequate 
to handle the maximum air requirements, reducing the tempera- 
tures to the limits indicated on this chart. It is realized that 
this might not be economically feasible, but if cooling systems 
are designed to handle the average air requirements in a proper 
manner, then special provision could be made for additional 
cooling in the few cases requiring excessive quantities of air 
over long periods. High air requirements often occur at initial 
charging, but the cooling system at the start is near atmospheric 
temperature, when the efficiency of the system is best. For 
ordinary train charging conditions, a cooling system which can 
handle 40-50 cu. ft. continuously at the recommended tempera- 
tures should be satisfactory. 

The problem of cooling system design is quite involved, 
because of the large number of variables which influence results. 
A few of these and their effects are obvious. Whether the loco- 
motive is running or standing affects the air flow around the 
cooling units. While the locomotive is standing, a crosswind 
will have pronounced influence on the temperature pattern. 


RAILWAY MECHANICAL AND ELECTRICAL ENGINÉER 649 


The weather in general also can influence results where rain, 
cloudy skies, bright sun and various degrees of humidity are 
encountered. Аз we have shown, the air requirements of the 
system can also influence results; however, this particular variable 
can be controlled to some extent on standing tests. 

During the test program, difficulty was experienced in collect- 
ing water because the cooling units, reservcirs, etc., were not 
always installed to drain to a common point. It is important 
to install the system so that drainage is not influenced by the 
level of the track which would cause the locomotive to tilt one 
way or another. 

The load imposed on the locomotive engine, generator, and 
traction. motor, will have an effect on temperatures, since the 
heat(in the engine room and under the frame will be generally 
greater as the load is increased. 

Despite the large number of variables, sufficient tests have 
been run to provide a rather complete picture of fundamental 
requirements for proper main reservoir cooling systems. You 
cannot get something for nothing, however, and the little extra 
spent for a well designed and properly located main reservoir 
cooling system will pay big dividends in the end by reducing air 
brake maintenance, and eliminating many road failures due to 
freezing, etc. 

This report was a presentation of the Manhattan Air Brake 


Club. 


Discussion 


L. D. Hayes, brake equipment engineer, N. Y. C., said that 
the big pressure drop should occur just before the No. 1 main 


Baldwin photo 
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reservoir. If some internal frosting occurs it will reach equil- 
brium. Considerable radiation is needed between the No. 1 and 
No. 2 main reservoir to do any good. 

H. I. Tramblie, air brake engineer, C. B. & Q., said that the 
original four-unit FT locomotives received by his road had bad 
radiation. Considerable moisture occurred in the brake equip 
ment and on the piping several cars behind the locomotive. 
freezing 2 and 3 cars back. A new main reservoir and a new 
arrangement, putting the radiation units outside, resulted in 
a temperature of the air at the last main reservoir approxi- 
mately at the outside temperature. The moisture is accumulated 
in the No. 1 and No. 2 main reservoirs and in the sump. Не 
thought the main difficulty with the brake system is in the oil; 
it can't be eliminated, and it clogs the feed valves and other 
brake equipment necessitating cleaning. An oil separator is more 
urgently needed than the elimination of moisture. If the ей 
could be eliminated before reachng the operating equipment 
it would be desirable to request the І.С.С. to extend the cleaning 
interval requirement to one year. 

F. C. Wenk, general mechanical instructor, Atlantic Coast 
Line, reported that his road spent $53,000 to eliminate moisture 
to prevent freezing. They have had Diesels since 1939 and still 
have the moisture problem. They also have an oil problem. Until 
the $53,000 was spent the engineer and fireman at times could 
scarcely see each other due to the oil fog in the cab. He asked 
why the compressor should run at 800 r.p.m. when little ai 
was needed and when the throttle was in position 1 or 2, a time 
when the air is normally needed, the compressor drops in speed. 
He advocated a magnetic clutch. 
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Serious Car Problems Discussed at 


C.D.O.A. Annual Meeting 


Major emphasis is placed on getting more cars, stepping 
up maintenance and using all cars more intensively in 
order to meet demands of the present national emergency 


G. H. Wells 
President 
(Assistant to superintend- 
ent car department, N.P.) 


А PRIMARY warning sounded at the annual meeting of 
the Car Department Officer's Association at Chicago, 
September 18 to 20, inclusive, was that car men are 
again called upon to save the nation, as well as industry, 
in the present critical car shortage by somehow finding 
more cars—new ones, old ones, good ones, bad ones— 
loading them to the limit, instituting “around the clock” 
maintenance and doing everything else necessary to reduce 
turn-around time and keep the cars rolling. This was the 
sentiment voiced in an address by Joseph H. Hays, 
counsel, Association of Western Railways. 

Similar views were expressed somewhat differently by 
W. W. Judson, operating vice-president, Northern Pacific, 
who also stressed the importance of car design in re- 
ducing maintenance and promoting safety in high-speed 
operation. He urged greater care to avoid car damage by 
mechanized equipment in loading and unloading; definite 
support by all railroads of the present organized efforts 
to reduce brake pipe leakage, particularly at AB-brake 
covers; more intensive work in providing the right kind 
of waste and all-weather oil essential to minimize hot 
boxes. Mr. Judson mentioned the need for more adequate 
personnel training and closed his remarks with an appeal 
for railroad men in all departments to promote safety, 
improve service and reduce costs. 


Committee Reports 


There were two business sessions of the C.D.O.A. on 
each of the three days except September 19, the afternoon 
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of which was devoted to an exhibit of railway electrical 
equipment and supplies presented by the Railway Electric 
Supply Manufacturers’ Association. At each of the meet- 
ings, President G. H. Wells, assistant to superintendent, 
car department, Northern Pacific, presided and adhered 
strictly to the promise in his opening address that full 
discussion would be encouraged and time taken to hear 
all differences of opinion. The total registration of rail- 
road men at the convention was just under 400 and they 
came from all parts of the country. 

Standing committee reports and the chairmen who 
presented them were as follows: Air-Conditioning Equip- 
ment—Operation and Maintenance, C. S. Albright, super- 
visor electrical equipment, N. Y. C., Cleveland, Ohio; 
Wheel Shop Practices, R. L. F rame, wheel shop foreman, 
N. Y. C, Beech Grove, Ind.; Car Lubrication, G. R. 
Andersen, superintendent car department, C. & N. W., 
Chicago; Interchange and Billing for Car Repairs, by R. 
W. Hollon, mechanical inspector, C. B. & Q., Chicago; 
A. A. R. Loading Rules, J. Krupka, general car foreman, 
C. B. & Q., Chicago; Qualifications and Selection of Car 
Department Supervision, Chairman R. E. Baker, assistant 
general manager, B. & M., Boston, Mass. (report read by 

А Carpenter, superintendent car department, D. L. 
& W., Scranton, Pa.) ; Cleaning and Painting of Passenger 
Cars at Terminals by R. Middleton, painter foreman, 
М. Y. C. & St. L., Chicago; Analysis of Train-Yard 
Operation to Improve Performance, G. J. Flanagan, gen- 
eral car inspector, N. Y. C., New York. 


Election of Officers 


At the concluding session, the following new officers 
and board of directors were elceted for 1951: President, 
J. A. Deppe, superintendent car de artment, C., M., St. P. 
& P., Milwaukee, Wis.; vice-presidents: W. N. Messimer, 
| iin superintendent of equipment, Merchants Despatch 

ransportation Corp., Chicago; A. H. Keys, superinten- 
dent car department, B. & O., Baltimore, Md.; R. Schey, 
лег superintendent car department, N. Y. C. & St. L., 

leveland, Ohio; J. F. Likarish, master car builder, G. N., 
St. Paul, Minn.; secretary-treasurer, F. H. Stremmel; as- 
sistant to secretary, А. A. R., Mechanical Division, Chica- 
go, The new board of directors includes the following: 

‚ S. Acworth, assistant vice-president, General American 
Transportation Corp., Chicago; G. R. Andersen, super- 
intendent car department, C. & N. W., Chicago; W. P. 
Elliott, general car foreman, Terminal В. R. Assn. of 
St. L., St. Louis, Mo.; L. H. Gillick, vice-president, Vapor 
Heating Corp., Chicago; E. E. Golden, supervisor of 
A. A. R. inspection and accounting, L. & N., Louisville, 
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J. A. Deppe, 
Vice-President 


(Superintendent car de- 
partment, C.MSt.P.G P.) 


W. N. Messimer, 
Vice-President 


(General superintendent 

equipment, Merchants 

Despatch Transportation 
Corp.) 


Ky.; Н. A. Harris, master car builder, С. M. & O., 
Bloomington, Ill.; H. L. Hewing, superintendent of inter- 
change, Chicago Car Interchange Bureau, Chicago; P. J. 
Hogan, supervisor car inspection and maintenance, N. Y., 
N. H. & H., New Haven, Conn.; F. R. Hosack, general 
superintendent motive power, C. R. I. & P.; Chicago; J. E. 
Keegan, chief car inspector, Pennsylvania, Chicago; H. S. 
Keppelman, superintendent car department, Reading, 
Reading, Pa.; J. A. MacLean, Jr., president, MacLean- 
Fogg Lock Nut Co., Chicago; С. E. McCoy, assistant 


А. Н. Keys, 
Vice-Pres. 


F. H. Stremmel, 
Sec.-Treas. 


(Assistant to secrete, 


(Superintendent car Mech Dw, ААР 


department, B.G О.) 


chief of car equipment, C. N., Montreal, Que.: J. P. 
Morris, general manager, mechanical, A. T. & S. F., Œ- 
cago; L. Richardson, assistant general manager, N. Y. 5. 
& W., Paterson, N. J.; J. J. Root, Jr., Union Tank Cz 
Company, Chicago; Н. Н. Urbach, general superintende 
motive power and machinery, С. B. & Q., Chicago; Е.) 
Wade, secretary and superintendent, Crystal Car Li». 
Chicago; С. Н. Wells, assistant to superintendent cx 
department, N. P., St. P., Minn.; J. A. Welsch, superi- 
tendent of equipment, I. C., Chicago. 


Air Conditioning Operation and 
Maintenance 


For the past two years, this committee has discussed at some 
length the methods used in obtaining cooling in the body of the 
car. In 1948 we discussed the method using a compressor and 
Freon or F-12 as a refrigerant. In 1949 we discussed the manner 
of obtaining cooling with a steam ejector using water as a re- 
frigerant. In both cases we concentrated our efforts on the cooling 
of cars and some of the facilities required. We did not discuss 
the various ways in which the equipment is made to perform its 
duties at the proper time. 

While we cool a car during certain portions of the year, it is 
also necessary to heat the car during other portions of the year. 
In some cases, where a car travels from a northern to a southern 
climate, it may be necessary to do both on the same run; namely, 
heat the car in the northern climate and cool it when it gets 
into a southern climate. 

Whether we cool or heat a car, this cooling and heating must 
be controlled. The car must be comfortably cool or comfortably 
warm as is required. А car which is too hot is just as uncom- 
fortable as one which is too cold. Likewise, both heating and 
cooling are related to the outside temperature in that a car with 
an inside temperature of 70 deg. F. and an outside temperature 
of 100 deg. would certainly feel too cold to the person entering 
such a car. This difference in temperature is not alone the meas- 
ure of feeling comfortable. Relative humidity, a term used to 
indicate the quantity of moisture a cubic foot of air can hold 
in suspension at any temperature, also plays a large part in our 
overall comfort. It should be remembered that air can hold con- 
siderably more moisture in suspension per cu. ft. at a tempera- 
ture of 100 deg. than it can at 50 deg. For example, at 100 deg. 
F. it can hold approximately two times as much as it can at 78 
deg. three times as much as it does at 66 deg., and four times 
as much as it can at 56 deg. We all complain about the heat 
when the temperature is high and the moisture content is also 
high. It is only when a large percentage of this high moisture 
content is removed that moisture is evaporated from our skin 
and we begin to feel cool. 

As an illustration, we could be comfortable in а room having 
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a temperature of 75 deg. and 100 percent relative humidity. We 

can pass from it into a room having a temperature of 80 de 

and a 67 per cent relative humidity, then into an 85-deg. tex 
perature with a 54 per cent relative humidity, and again ir 

a 90-deg. room with a 24 per cent relative humidity and be jes 

as comfortable in the 90-deg. room as in any of the others 

One large user of insulated cable, stores it in a room in whic 
the temperature is held at 115 deg. with a relative humidity 4 
about 1 per cent both winter and summer. At this low relatie 
humidity, the temperature must be kept high to be comfortable 
for the workman. We mention these illustrations to point o 
that reducing the temperature alone does not make a car сот 
fortable, any more than raising the temperature, unless cenam 
other things are considered. 

In a few words, it is necessary to control a number of items 
to make a car comfortable in all kinds of outside temperature. 
l. We must mix a certain amount of outside air with that i: 

the car. It must be clean. We control the amount of йл 
brought into the car from the outside by making this s: 
pass through filters. 

2. We determine the amount of air circulated through the cx 
by using a motor driven fan of a given capacity. 

3. We lower the temperature inside the car when we cool ï 
and remove a certain percentage of the moisture conten! by 
passing the air over a coil containing a refrigerant, called = 
evaporator. The extent to which this is done is, in a generi 
way, controlled by the capacity of the plant and the time Ë 
operates. There are other factors which enter in, but we ат 
not in this paper concerned with them. 

4. We heat the car by passing saturated steam through hestiz: 
coils located inside the car, or use steam to heat a liquid 
circulated through coils in the car. The extent to which th: 
is done is, іп a general way, determined by the amount of 
radiation required. In this connection it might be added bz 
it is not an easy matter to add moisture to the body of % 
car when heating a car, as it is to remove moisture whe 
cooling the car. 
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Electrical Control of Cooling and Heating 


Whether we heat or cool a car, some means must be provided 
which will communicate the heating or cooling requirements in 
the car to the equipment which takes whatever action is neces- 
sary. For this communication we depend on an instrument called 
a thermostat. The exact form, shape or type this thermostat may 
take will depend, to a large extent, upon the manufacturer and 
the function it is to perform. It may be a glass tube with a 
mercury column very similar to the usual thermometer. It may 
be a pressure type, a type using a wire resistor or a bi-metallic 
type. Whatever the type, it either makes, breaks or shunts an 
electrical circuit to start or stop either the heating or cooling. 

Probably the thermostat most commonly used is the one con- 
sisting of a glass tube containing a mercury column with two 
wire electrodes extending through the tube to contact the mer- 
сигу column as it rises and falls with change of temperature. 
When the mercury column rises sufficiently to contact both elec- 
trodes, it closes an electrical circuit. When the mercury column 
drops below the upper electrode, it opens an electrical circuit. 
These thermostats are made to contact both electrodes at pre- 
letermined temperatures so that the circuit may be opened or 
:osed at any desired temperature. 

By using a glass tube with a double bulb, the one above the 
asual bottom bulb, it is possible to make this tube perform the 
functions of two single thermostats. To accomplish this the upper 
bulb is surrounded by a heater consisting of a coil of wire wound 
wound the bulb. This wire and the bulb is then insulated from 
he surrounding atmosphere. If the temperature in the car is 
70 deg. F. and it is decided to have the thermostat contact at 
30 deg. F., sufficient current is allowed to flow through this 
1eater to make the mercury column contact the same as it would 
lo T in a room temperature of 80 deg. and no auxiliary heat 
idded. 

The other types of thermostats perform the same type of duty. 
Perhaps the one most familiar to everyone who has thermostatic 
control of heating in his home, is the bi-metallic type. This 
hermostat depends for its operation on the expansion and con- 
Taction of a piece of metal. It performs well and accurately 
with years free from trouble. 

The pressure type of thermostat depends upon the heating 
id cooling of a liquid within a bellows. The expansion and 
юпітасйоп of the bellows functions to perform the various 
»perations. 

Still another type depends on a length of temperature sensitive 
'eistance wire usually wound on an open plastic spool. The re- 
івіапсе of this wire varies with the temperature so that its re- 
istance is a measure of the surrounding temperature. This type 
Xf thermostat responds quickly to temperature change and has 
10 moving parts. р 


Thermostat Reliability Important 


Considering the important part which the thermostat plays in 
both heating and cooling, it is readily seen that its failure means 
the necessary corrective action will not be automatically initiated 
and consequently any action taken will be by hand and not 
automatically. 

In the early days of car heating and later in the development 
of air conditioning, the most commonly used thermostat was 
the mercury tube. It is probably the most commonly used today 
in the control of car temperatures. The present-day thermostat 
consisting of a mercury column has been improved by modern 
manufacturing methods and testing and is considerably better 
than its previous models. It is, however, still a source of some 
difficulty. This difficulty consists of unwanted separation of the 
mercury column and failure of this separation to close. This 
separation is readily detected by visual inspection. A large num- 
ber of the earlier control panels contained two metal posts 
identified as “А.С. Test." A thermostat failure could be by-passed 
by using a paper clip or any other available means by which 
these two posts could be jumpered. 

The thermostat usually initiates the corrective action required 
by causing an electric current to energize the coil of а re]ay and 
change its controls if either added cooling or heating is required. 
When the necessary correction has been made, the thermostat 
again initiates the corrective action by opening the circuit, which 
in turn de-energizes the coil of the above relay, thus opening 
the contacts. 

(The report here included a detailed description of electric 
controls in both cooling and heating. It was presented by Chair- 
man C. S. Albright, supervisor electrical equipment, N. Y. C., 
Cleveland, Ohio.) 


Discussion 

The first speaker said it was definitely educational in funda- 
mentals, showed the constant care necessary to minimize failures 
and should be distributed to all maintainers. 

The chairman pointed out that train crews do not usually know 
what the trouble is when failures occur, but one member urged 
that they be taught emergency steps to keep the equipment 
running. 

The consensus was that trainmen can help most by leaving a 
note in the electric control locker simply saying that a car does 
not heat or cool, as the case may be, and not attempting to 
diagnose the trouble, or worse still, try to remedy it. In fact, 
one member suggested that the control lockers be equipped with 
OFF and ON switches which can be operated from the outside 
and then locked to avoid any possible tampering by well-meaning 
but unskilled (in air-conditioning matters) trainmen. 


Report on the Hot Box Situation 


Records which we have studied disclose that the abnormal 
10t and dry weather that occurs in most states in the months of 
‘une, July and August causes a rise in hot boxes of close to 
‘7 per cent above what is considered normal operation. It is a 
nost difficult situation to combat, and has undoubtedly been 
.ggravated by the sharp acceleration of freight trains out of 
erminals as a result of Diesel operation. It could well be in- 
luenced by poor lubricating qualities of the waste as a result 
£ foreign matter, moisture, etc. The rather reverse situation is 
he fact that during the summer months very little difficulty is 
xperienced in the operation of waste packed boxes on passenger 
rains. The answer is in the fact that journal boxes on passenger 
quipment receive, as a result of owner handling, preferred at- 
ention; namely—better grade of waste—higher percentage of 
etirement of waste—more frequent repacking—better mainte- 
1ance of journal boxes, and the use on most railroads of summer 
md winter oils. This may or may not be a fair comparison, but 
t does seem to prove that with sound maintenance practices, 
ind oil suitable to the season, waste can be satisfactorily em- 
loyed as a lubricating agent regardless of high temperatures. 
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The reverse to high temperatures is the abnormal low tempera- 
tures during the winter months, particularly January and Feb- 
ruary, and while in part the causes for hot boxes during periods 
of low temperature presents a somewhat different picture, par- 
ticularly the effect of moisture and the dislodgement of packing, . 
there is hardly any question but that present car oils are failing 
to provide adequate lubrication qualities to meet peak weather 
temperatures. The function of a lubricant is to provide a film 
that will prevent metal to metal contact, and at the same time a 
circulation of the lubricant that will remove or dissipate fric- 
tional heat developed in the journal and bearing. Rapid accelera- 
tion, higher running speeds, and heavier loads, coupled with 
high temperatures, call for a viscosity oil that will permit a 
high oil travel and feed through the waste. High viscosity (heavy) 
oils decrease this feed and raise frictional heat. The present per- 
missible maximum viscosity of 725 deg. for renovated and sum- 
mer car oil is entirely wrong as it cannot properly function in 
territories with low temperatures. We аге reasonably certain 
that seasonal epidemics can be greatly controlled by the general 
use of an all-year oil embracing the following requirements: (1) 
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A higher film strength oil with film strength additive; (2) A 
relatively low viscosity oil with high capillarity and high vis- 
cosity index; (3) A clean stable oil; (4) An oil which has a 
pour test of minus 20 deg. F. 

There has been some marked activity in this direction on the 
part of the A.A.R. in cooperation with the Lubrication Commit- 
tee, and that emergency specifications, applicable to both new and 
reclaimed journal box oil, have been prepared which supersede 
present A.A.R. Standard Specifications. These will remain in 
effect until such time as the research now being conducted by the 
Mechanical Division is completed. These new emergency speci- 
fications will go into effect January 1, 1951. 


The Question of Waste 


It would seem that we are finally moving in the right right di- 
rection insofar as oil is concerned. The correction of one evil, 
however, and failure to restore others to respectability will not 
have the desired or perhaps anticipated effect in improving the 
performance. Let us discuss the matter of waste, certainly a vital 
part of the box assembly. Laboratory tests made during the past 
year under the supervision of the A.A.R. were а good indication 
that a large percentage of our hot boxes are due to the wrong 
kind of material and combination of mixes in our journal boxes. 
This being true, what are we going to do about it? Continue to 
purchase, if any, the cheapest kind of waste; waste with poor 
oil absorption and retention; waste that has a tendency to roll; 
waste that is not thoroughly delinted; waste that contains every- 
thing from grandfather's nightshirt to Johnny's underpants? If 
we are really in earnest about improving our journal bearing per- 
formance, then mechanical men, those of us who are responsible 
for the operation; those of us who are called upon to explain to 
the boss, after the morning delay report has been read, had better 
get interested in the quality of waste that is going through our 
waste renovating plants. 

While fairly reliable data discloses that from 75 to 80 per cent 
of the total waste used is processed through renovating plants, 
no one has been able to determine what percentage remains in 
circulation for long periods and consequently is laundered re- 
peatedly. Let that be as it may, we cannot help but be impressed 
with the definite necessity of purchasing high quality material 
at the outset in order that its lubricating qualities are prolonged. 
Practical waste specifications drawn up today with the best of 
intentions cannot be forgotten tomorrow or left in the hands of 
purchasing agents, who may in the best interests of their com- 
pany, and without realizing the seriousness of the situation, assign 
the order to the lowest bidder. Some railroads, we are informed, 
are making quite a nice showing in their lubrication costs by 
practicing false economy in the purchase and use of waste. Bear 
in mind that what one railroad or private line does effects the 
performance for better or worse of other roads. We rather suspect, 
in view of the decided necessity of reducing delays, that you will 
not have too much trouble in convincing your operating vice 
president that it is going to be economical to spend 3 or 4 cents 
more for waste, particularly when you prove to him that by its 
use his operating costs will be reduced. 


Percentage of New Waste 


Methods and equipment necessary in packing renovating plants 
to produce a satisfactory car journal packing is of great im- 
portance. Out of the work in one of the lubrication laboratories 
has evolved the definite need for and the method and equipment 
to produce а superior car journal packing by cleaning and drying 
the waste to a high degree. Because the renovation of journal 
box packing is thought of chiefly as an economic practice, its 
quality is often meacured by an occasional visual inspection for 
cleanliness rather than by its fitness and ability to properly 
lubricate car journals, which after all is the only true yardstick 
of its value. The proper percentage of new waste used during 
the process of renovation to liven up the product and compensate 
for worn out material and losses is highly important. 

What about the renovated waste after it is released from the 
renovating plant? Do we give it full protection until it is finally 
placed in the journal box? Is each pound of it equally saturated 
with oil and in the same proportion that it left the plant? Might 
be well to check this. Might be well to see that the vacuum 
sealed drums are in good order, painted, properly identified, and 
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not leaking; that packing is not directly used from drum: to 
journal box, but on the other hand stored in appropriate sued 
vats equipped with drains and sprays in order that drained o8 
oil may be returned from whence it came. Is the old packing 
properly protected or permitted to stand out in the open exposi 
to the elements? As in the instance of oil, revised emergency 
specifications for new and renovated waste have been prepared, 
same to become effective January 1, 1951. 


Waste Grabs 


No one has to our knowledge ever been able to determine what 
percentage of hot boxes are due to waste grabs. Safe to say. it is 
high, and unquestionably has materially increased with changed 
operating conditions. Changed operating conditions, not only ia 
regard to higher speed out of terminals and between stations. bat 
increased disregard for the handling of equipment in terminals 
followed by hurried or immediate departures after trains аге а= 
sembled. While hot box performance will improve with proper 
oil and better waste, it will continue to be throttled until sud 
cient time is allowed to properly service trains at stipulated ter- 
minals. While we are going about setting up A.A.R. regulations 
in regard to waste, oils, design and practices, why not have А.А К. 
regulations in regard to the allotted time in terminals for inspec- 
tion, testing of brakes, and servicing of journal boxes on depart- 
ing trains, according to their length. It’s not so far fetched as it 
sounds and the results would be far reaching. Right now, and n« 
doubt for some time to come, the use of packing retainer springs 
is in a large measure the answer to controlling dislodgment of 
waste in journal boxes. 

Speaking of devices, some of you may or may not be familiar 
with a journal lubricator, now running extensive tests, that em- 
bodies the use of two rollers contacting the underside of journal 
which are supported by springs that are in turn attached to the 
lugs of the journal bearing. The rollers revolve in oil and conse 
quently set up a splashing condition that provides lubrication for 
the journal bearings. In a standard box results have been good. 

Up to now we have talked to you about seasonal hot box 
epidemics—all seasonal oil—better waste and more use of it— 
journal bearing development—efficiency of packing renovating 
plants—protection of renovated waste—train yard operations and 
devices. All of these will be to no avail unless we take decisive 
and immediate action concerning the maintenance of journal 
boxes. Frankly, the condition that exists in this respect smell: 
to the high heavens. Thousands of cars are operating with the 
contact face of box lugs worn completely through. Thousand: 
have the box cover hinge pin hole badly worn and elongated. 
and as a result box covers are either falling off along the right 
of-way or give little, if any, protection to the precious commodity 
in the box as a result of bouncing or hanging loosely. This is 
bad enough, but when you couple it up with a journal box. oí 
which the front face is as rough as the Rocky Mountains, уса 
really have a bad condition. 

The A.A.R. Lubrication Committee has recently recommended 
a limit of 12 months on repacks. This we feel is a step in :he 
right direction, but after that, what? Unless you provide a journal 
box that is everything the word implies, the box cover, regardless 
of pressure, cannot possibly provide the protection intended anc 
the lubricating qualities of the waste that you have gone to cor 
siderable expense to provide will deteriorate rapidly. Get this— 
analysis of packing removed from boxes with worn lugs and pin 
holes showed that it contains as high as 28 per cent foreign 
matter (moisture and dirt) notwithstanding the fact that the 
boxes had been repacked between three and four months previous. 
On the other hand, tests conducted on cars with the front face 
of journal boxes planed smooth and with the lugs and hinge pin 
holes in good condition indicated the waste, after nine months ol 
service, to contain only 2% to 3 per cent foreign matter. 

Ordinarily the average service life of a freight car is 30 years 
Generally the truck sides continue in service, bar mishap, the life 
of the car, but what about the lugs. The answer is simple—as a 
result of contact from rollers and plates of box covers daily, wear 
progresses rapidly. This committee feels that what is necessary 
is, first, make it compulsory in the manufacture of truck frames 
or individual boxes that the front face of journal boxes be planed 
smooth, and that the lugs be equipped with wear plates both сз 
the face and in the hinge pinhole. Second, that when cars are on 
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repair tracks for repacking under the rules, wear plates be ex- 
amined and where found to be worn, they be replaced either 
through the means of similar plates, or by complete lugs equipped 
with wear plates; car owners to be properly billed for such service. 
Third, that these requirements become effective January 1, 1951. 

( The report was presented by Chairman G. R. Andersen, super- 
intendent car department, Chicago & North Western, Chicago.) 


Discussion 


In closing the report, Chairman Andersen asked that the asso 
ciation go on record as recommending the application of wear 
plates on journal-box-cover hinge-pin holes and side contacts. 

George Lehnerer, superintendent car. department, I. C., said 


that other improvements than tight-fitting covers are needed, as 
many boxes are found in bad shape with packing high, low, not 
in contact with the journal, no oil, etc. He moved that the A.A.R. 
be asked to set a price for oil and labor in correcting these con- 
ditions on “їп date" cars received on repair tracks, but after 
considerable discussion this motion was voted down. 

R. Schey, general: superintendent car department, N. Y. C. & 
St. L., said that some railroads expect too much of their packing 
reclamation plants; that 80 per cent is an excellent return and 
that the A.A.R. should specify the addition of a minimum of 20 
per cent new waste. 

(The report was accepted and recommendations ordered re- 
ferred to the A.A.R. Mechanical Division.) 


Car Wheel Shop Practices 


Reduction of wheel and axle failures can be accomplished by 
development of wheel and axle shops with improved shop equip- 
ment, better maintenance of that equipment and more skilled 
operators to produce products measuring up to the required 
higher standards. Such standards of work should always exceed 
the minimum requirements of the A.A.R. 

A production shop, where the volume work is steady, is re- 
quired in order to place each worker on an individual operation, 
thereby developing a skill which will automatically give you a 
high work standard. In small shops men must be used on various 
operations to fill out a workday and are apt to become skillful 
in the operations that are liked and deficient in the ones disliked. 
Better results are obtained through the worker being mentally 
conditioned and skillful on a single operation which only a 
high volume shop can provide. This plan, in conjunction with 
proper machinery and equipment, will obtain desired results. 

The management of one railroad felt the best solution to this 
problem was centralization of wheel maintenance which would 
permit developing proper facilities and justify the investment 
required to obtain the quality of work to maximum standards. 
In 1945 the road took steps to centralize wheel and axle work. 
Modern equipment was purchased and installed in a layout that 
was planned in conjunction with material handling so that all 
floor space would be efficiently utilized. Along with this controlled 
flow of material through the shop, was full consideration of the 
comfort and safety of the employees. Several old wheel shops 
were eliminated in this centralization project and based upon 
costs of individual operations in the old shops as compared with 
those in the new shop, the investment in the new shop was repaid 
in approximately 38 months by the decrease in operating costs. 
The railroad not only realized the saving but was able to obtain 
uniformly better results by attaining and maintaining high stand- 
ards of workmanship. 


Sequence of Operations 


In sequence of operations, the wheels are received at the shop 
in cradle cars. Those for stripping are unloaded on the stripping 
track leading to the stripping press; the cut journals and tread 
turners are placed on the tracks leading to the journal lathe and 
tread lathe. Wheels and axles are then given a rigid inspection 
regardless of markings or symbols on them. 

Wheels are then rolled to the cleaning machine where they are 
revolved on a set of rollers and the center portion of the axles, 
between the wheels, is cleaned by wire brushes for magnetic 
particle inspection. The wheels are then rolled into the shop to 
the stripping press and demounted. After demounting, wheels 
are lifted by an air hoist into an elevator which raises them 
to a ramp. They roll down the ramp by gravity to the various 
bins, the scrap cast wheels in one bin, the scrap steel in another. 
‘The second hand wheels that have been inspected and found 
serviceable roll into a storage bin. Diversion of wheels to the 
various bins is controlled by switches operated by air valves at 
the stripping press. 

Axles are carried by monorail to the centering machine storage 
racks. All axles are recentered on а double-end automatic center- 
ing machine, both ends being centered at the same time. 
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Axles are checked for the nearest predetermined sizes and de- 
livered to the various lathes, where they are machined on the 
collars, journals and wheel seats. All axles that do not measure 
up to A.A.R. specifications are scrapped. All axles are checked 
for concentricity before turning. All journals are checked for 
seams or cracks and if any are found which cannot be removed 
by machining the axles are scrapped. It is important that a uni- 
form finish be held on the wheel seats at all times as this is im- 
portant for proper mounting operation. High-speed tool steel is 
used in machining axles. Carbide tools are not used due to the 
glazed finish being unsatisfactory for mounting operations. 

After the axles are turned they are placed on a pallet type 
conveyor and advanced to the magnetic particle testing machine, 
thence to the journal burnisher and the mounting press. 

New loose wheels are stored on a platform outside the shop 
and the boring mills are supplied with wheels by conveyors di- 
rect from this storage. Wheels are loaded on the conveyors with 
a wheel wagon. Loose wheels are not rolled by hand at this shop. 
Outside conveyors are covered and have a series of tubing used 
as heating radiators to melt the snow from the wheels in the 
winter season, while moving into the boring mills. 

The wheel boring mills are equipped with right and left hoists. 
Wheels are picked up by one hoist from the inbound conveyor 
and placed on the machine for boring. They are removed by 
hoist on the opposite side and placed on an outgoing conveyor 
to mounting press. 


Wheels Bored to Chart Size 


As previously stated, axle wheel seats are turned to nearest 
predetermined size. Boring mill operators are furnished charts 
showing diameter of wheel seats on axles being worked and the 
wheels are bored to these charts sizes of axle dimensions with 
proper tolerance allowed to obtain required mounting pressure. 

The tolerance used for boring cast wheels is approximately 
.0015 per in. of diameter smaller than wheel seat, and for steel 
wheels .001 per in. of diameter smaller than wheel seat. These 
limits will vary at times due to the condition in structure of 
wheels. Carbide tools are used for boring both cast iron and 
steel wheels. The finish bore for steel wheels is important when 
boring with carbide tools. А dull uniform finish must be held in the 
bore at all times. When the finish becomes glazed, it causes misfits 
regardless of the amount of tolerance used. It is possible to main- 
tain a dull finish on steel wheels with carbide tools only if the 
power feeds and speeds are maintained and the right amount of 
metal removed with the finishing cutters. 

Hardness of the hub metal also governs the amount of tolerance 
needed for a press fit. A wheel that has had a number of axles 
pressed in and out of it will need less tolerance. On the other 
hand skimming out the wheel bore to true up the hole, or because 
it has less metal to remove will give you a different finish which 
will require more tolerance for a press fit. The amount of metal 
in the hub or the thickness of the wall of the hub will also govern 
the amount of tolerance. 

After wheels and axles are machined they are moved on con- 
veyors to the mounting press. At the mounting press, wheels are 
placed on special dollies which hold them in vertical position and 
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axle is placed on an axle jack which can be raised or lowered 
to proper height to permit entry of wheels over journals. А mix- 
ture of whitelead and boiled linseed oil, which is checked period- 
ically during the day with a Baume gauge, is applied to the wheel 
fits and protective collars are placed around journals. The wheels 
are then entered on axle, axle jack is lowered and the pair of 
wheels rolled into the mounting press. Wheels are mounted to 
the standard gauge, checked and rolled through the press down 
the ramp onto a dolly and moved to the storage tracks. Before 
the wheels are stored, the journals are coated with a journal 
preservative. If during the above operation, any of the wheels do 
not mount within the A.A.R. specifications of wheel and shop 
manual limits, they are marked misfit, returned to the demounting 
press for further handling. However, this is a rarity. 

All journals to be trued on mounted axles progress from the 
unloading platform into the journal lathe, where they are trued 
and if the wheels are not to be turned they go on through the 
shop to be loaded or stored. AH of the axles are magnetic particle 
tested in the above operations. 

After wheels which require tread turning leave the journal 
lathe they are advanced to the wheel lathe where they are turned 
on collets or between centers. All wheels are turned as close as 
possible to the same diameter, but with never more than half 
tape size variation. The journals are then coated with a journal 
preservative and advanced to the storage track. 

Inside and outside dial micrometers are used exclusively for 
measuring all wheel bores and axle wheel seat diameters. There 
are no hand calipers or rules used in this shop. (The report here 
included recommendations for the inspection and maintenance 
of one type of roller bearings. It was presented by Chairman 


R. L. Frame, wheel shop foreman, New York Central, Ber: 
Grove, Ind.) 


Discussion 


One member stated that roller-bearing repairs, like wheel work. 
should be confined to one shop in so far as practicable wher- 
suitable equipment can be installed and due precautions take 
to maintain high standards of cleanliness and keep dirt out c 
bearings. 

A question was raised regarding the necessity of cleaning a-i 
Magnafluxing axles between wheel seats if no failures occu 
at that point without some mechanical abuse which is obw: 
on visual inspection. This question was not satisfactorily az- 
swered. The point was made that Magnaflux inspectors must +- 
trained and shown what to look for, otherwise they may eitt- 
become careless, or develop excessive imaginations which < 
condemning defects in "ghost lines" having no adverse ебет 
on strength. | 

Another question related to possible hidden internal dama:- 
in the case of overheated journals which are subsequently turned 
down within A.A.R. limits and show no signs of defects. Ox 
member said that axles with discolored journals are discardec 
but this is not common practice. 

Members from several roads referred to failures of one-wea 
steel wheels due to shattered rims and the thought was expresses 
that when this happens the heat numbers should be given ·: 
shop forces for special inspection and change-out of these whee! 
The question of economy in machining one-wear steel whee: 
was raised and no definite answer given. 


Selection of Car Department Supervisors 


What is a supervisor? Can we consider one definition to be— 
the link between top management and the daily and hourly-rated 
employees? Your committee feels that this definition is proper, 
that supervisors form the chain connecting top management with 
the employees, that supervisors are the links, main, or other, ac- 
cording to their position or capacity and that smooth, effiecient 
operation cannot be enjoyed if there is any weakness therein. 

It is important in developing supervisors that they move step 
by step through the various channels of write-up man, gang fore- 
man, etc, under the observation and tutelage of experienced 
supervisors, in which way serious and costly errors will not be 
made and in due time a qualified and confident general super- 
visor will be developed. 

At the 1949 annual convention the Committee on Responsibility 
of Car Department Supervisors said that “А car department 
supervisor is charged with great responsibility. He is responsible 
for getting out production. He is responsible for the safety, health 
and physical condition of his subordinates. He is responsible for 
the development of morale or proper mental attitude in his sub- 
ordinate group. Не is responsible for cooperating with Manage- 
ment, fellow supervisors and his own subordinates. He is re- 
sponsible for training and developing his subordinates. He is re- 
sponsible for keeping records and making reports. In order to 
fulfill the above requirements, he must instruct, explain, interpret 
and enforce various rules, orders and requirements necessary for 
the proper operation in his department, do it intelligently and 
in a very unbiased manner." 

These responsibilities should not be placed on the shoulders 
of untrained supervisors. It is not fair to them nor their em- 
ployer. Such responsibilities can only be undertaken successfully 
when the supervisor had had opportunity, step by step, to develop 
under good leadership. 

What are the qualities essential in a car department super- 
visor? Your committee hesitates to attempt to outline all of the 
qualities indispensable to good supervision but submit as a guide 
with no attempt to place in order of importance, the following 
items in which he should be well versed and training and selec- 
tion should include these following six essentials: 

Knowledge of Work—lt is often said that success as a super- 
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visor can be obtained without knowledge of the work supervise 
if other qualities essential thereto are prevalent. While there ar- 
known instances where this has proven true, it is, nevertheless. 
inadvisable and unfair to the man. When such an attempt to d- 
velop a supervisor is made he must be given every opportunity х 
obtain sound counsel from an experienced supervisor if the ейег 
to develop him properly is to be successful. 

Enthusiasm—Genuine enthusiasm and the ability to arouse : 
in others results in interest, interest leads to knowledge and э: 
complishment. Enthusiasm along with knowledge of work form a 
great combination towards success. 

Thoroughness—One of the most important qualities found сж 
sistent in the successful supervisor is thoroughness. It should b 
a habit. It is a necessity in all matters, especially in the sez 
and unimportant things. Its absence has been the cause of fails 
of many supervisors. Delay, waste and time spent in согтесїїг 
mistakes due to lack of thoroughness is needless expense. If t- 
selectee's ordinary course of conduct is without the thorough»: 
management must use caution, must be sure that the selecte: » 
of the type who can acquire it. 

Fairness—An aid and foundation to lasting success is fairr- 
Its absence is the cause for many petty gripes and serious г.” 
ances. Nothing rests so bitterly inside any subordinate as unis 
treatment from a supervisor. One of the greatest developers + 
morale is fairness. Along with the fairness we include impara 
ity and tactfulness. These qualities obtain loyalty, support a» 
respect. 

Intelligence—This quality must be present and considered : 
least to the extent required of the position. Consistent disp. 
of intelligence results in good judgment, a quality that lez: 
to respect and admiration, all so helpful in creating and ma: 
taining loyalty. 

Health—Good health is one of the prime requisites to g> 
supervision. It ties in generally with all the other qualities here. 

These qualities together with initiative, integrity, kindness x i 
the ability to co-ordinate them in all decisions and action r~- 
resent the fundamental qualifications for a car department sux: 
visor. 

The report was signed by Chairman R. E. Baker, assistant rs 
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eral manager, B. & M., Boston, Mass.; К. Н. Carpenter, superin- 
tendent car department, D. L. & W., Scranton, Pa.; H. S. Kep- 
pelman, superintendent car department, Reading Co., Reading, 
Pa.; J. E. Slaven, assistant superintendent, safety, C. B. & Q., 
Chicago; E. W. Gebhardt, assistant superintendent car depart- 


ment, C. & N. W., Chicago; R. G. Setzekorn, mechanical superin- 
tendent, American Refrigerator Transportation Co., St. Louis, 
Mo.; R. D. Bryan, mechanical assistant, A. T. & S. F., Chicago; 
C. L. Spees, Union Tank Car Co., Chicago; A. J. Larrick, re- 
gional master car builder, B. & O., Baltimore. Md. 


Cleaning and Painting at Coach Yards 


The cleaning and painting of passenger cars at railway ter- 
minals is frequently neglected or improperly performed. Further- 
more, the procedures now practiced cause additional cost at a 
later date in the shop. Terminal work sliould be of value and 
can be if suitable care is exercised. 

It appears, in some instances, that the cleaning and touch-up 
men have not been properly instructed as to just what is expected 
of them in the short period of time allotted. To cite a common 
example, vestibules, steps, platforms, trucks, etc., are painted 
over dirt, oil and grease. A practice of this sort becomes a waste 
of time and material since the part or parts painted fail to dry 
and the general appearance is not greatly improved over what it 
was before. Also to be considered are the damage claims which 
may result from this procedure. These can be lessened appre- 
ciably if the surface to be painted is properly cleaned and pre- 
pared before the application of touch-up paint. As mentioned 
above, the additional time and effort expended in the shop recti- 
fying errors of this kind add needlessly to the cost. 


Spot Painting Should Be Avoided When Possible 


As further evidence of inadequate instruction, it is fairly com- 
mon to have a painter, seeing an unsightly panel either on the 
interior or exterior of a car, repaint the panel without first pre- 
paring it for paint and with no thought for the consequences. 
Had the panel been adequately cleaned and prepared before at- 
tacking it with a paint brush, a presentable appearance for the 
car's next trip would have resulted instead of the botch that is 
so often seen. In any event, spot painting or touching up of spots 
should be avoided wherever possible. 

In the interest of improving the touch-up paint systems em- 
ployed, we recommend that a scrubber or cleaning man go over 
the cars, interior and exterior, ahead of the painter. Those areas 
in need of paint should be well-cleaned and, in the case of panels, 
sandpapered and, if necessary, glazed before painting. The touch- 
up material used by the painter should be of an accepted type to 
make resurfacing less difficult when the car goes to shop for 
general repairs. 

If we are to best maintain the painted surfaces, we must take 
into consideration some of the factors which lead to paint de- 
terioration, particularly on the exterior surfaces. This leads us 
into a discussion of cleaning methods. Regarding exterior wash- 
ing or cleaning by manual or mechanical means, we shall discuss 
the hand operation first. 

Here again, the efficiency desired is a matter of education. 
Often a cleaning or washing crew is left with improper or no 
supervision to carry out their duties. Being without sufficient in- 
struction, they are left to their own devices relative to the clean- 
ing operation. “Their own devices” usually evolves into an interest 
in cleaning the surface with as little expenditure of energy as 
possible and to this end cleaning compounds are added to their 
buckets to give cleaning solutions far beyond the safe concentra- 
tions for use. Some qualified person should be delegated to mix 
the cleaning solutions; this job should not be left to “just any- 
body” in the cleaning gang. Wherever possible, stock solutions 
should be made in quantity from which individual buckets can 
be drawn for use. This step alone could eliminate the possibility 
of paint damage due to overstrong cleaning solutions. 

A cleaning crew should be instructed in the correct and sys- 
tematic manner of going about the job. Elbow grease is neces- 
sary, but a lot of strength can be conserved by determining the 
approximate amount of effort needed to properly clean the 
equipment. 

The practice of dipping the brush into dirt and cinders for 
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abrasive assistance should be investigated, constantly checked, 
and eliminated. That this practice is used at several passenger 
car terminals is obvious from the number of scratched cars which 
can be seen. 

More successful cleaning can be accomplished, regardless of 
the compound used, if the cardinal rule of all good cleaning 
procedure is followed in the washing of the vertical surfaces: 
START FROM THE BOTTOM UP! It is a well-known but little 
practiced rule and its neglect accounts for much of the streaked 
appearance of equipment due to the “setting” of soil in the paint 
film when cleaning solution (even plain water) is allowed to 
run down over a dry, dirty area. 

Only approved concentrations of accepted cleaning compounds 
should be used with especial care being exercised that safe con- 
centrations, as determined by the engineer of tests or the foreman 
in charge, are not exceeded. 

Last in the steps to be followed, and most important, is the 
rinse. After an area has been cleaned, adequate rinsing will 
eliminate many of the difficulties encountered. Uneven appear- 
ance, considerable paint failure, and a great deal of corrosion 
can be avoided if more attention is paid to the rinsing operation. 

Aside from the actual mechanics of washing, more consideration 
must be paid to the type of cleaning compound used, based on 
the type of finish on the car and the frequency with which the 
car is to be washed. 

It is alarming how little attention is paid to these operations 
despite their seeming simplicity. 

Mechanical washing machines are being installed by many rail- 
roads but in some instances they are not being operated to the 
best advantage. It is useless to expect any economy unless the 
machine is correctly operated to do the job for which it has been 
installed. Much of that which has been said about hand clean- 
ing also applies to mechanical cleaning but, in the interest of 
consistency, we shall discuss them in their specific application 
to this method, the use of which is rapidly increasing. 

There are two broad aspects to be considered; namely, chem- 
ical and mechanical. 

One definite advantage of mechanical washing machines is 
that of storage of chemical solution. For the most part, cleaning 
solution is made up and stored in sufficient volume to justify 
more care in measuring the amounts of compound and water 
used, resulting in greater control of the concentrations. 

One point which must be driven home is that frequently too 
much is expected of the washer. The mechanical washing machine 
does not and cannot be expected to do heavy cleaning in a 
single operation. Once the equipment is clean, a good job of 
maintaining cleanliness can be accomplished if the piece of 
equipment goes thru the machine on a regular schedule using 
a type and concentration of cleaning compound adjusted to meet 
the requirements of the particular railroad. 

More attention must be paid to the choice of the cleaning 
compound used because there is a variety of conditions to be met. 
Obviously, the compound must clean. The type of soil to be 
removed varies with the kind of service encountered; whether 
the power is coal-fired or oil-fired steam, diesel-electric, motor 
car, trolley or third-rail electric must be taken into considera- 
tion. Also to be considered is the type of terrain through which 
the train travels, such as, mountainous with tunnels, desert, 
farm, industrial, etc. The design of the cars is another factor 
to be heeded; whether they are streamlined on conventional 
construction, head-end or coaches, etc. 

Head-end equipment must receive special attention, either 
using stronger solutions of an acceptable cleaning compound 
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through the washing machine or the cars must be cleaned 
periodically by hand. This is necessary for two reasons; first, 
that the soil deposit is heavier toward the head-end of the 
train, and second, because these cars are switched for loading 
and unloading, they do not receive mechanical washing with 
the degree of regularity that other types of cars do. 

More thorough examination must be made of the type of clean- 
ing compound used pertaining to damage to equipment. Savings 
made in purchasing compounds on a price per pound basis 
effect no economy if efficient cleaning of soiled areas can be 
accomplished only by exceeding concentrations that will be 
safe for use. Attack on paint to the point where refinishing of 
the equipment becomes necessary, in less than the reasonably 
expected life of the paint, is distressing and costly. The cost 
of refinishing a car will pay for a considerable amount of a 
more expensive cleaning compound if the use of that cleaning 
compound extends the life of the paint. In choosing a cleaning 
compound for exterior washing, the type of finish to be cleaned 
and the frequency of washing are of prime importance. 


Exterior Cleaning Compounds 


The subject of exterior cleaning compounds is a highly con- 
troversial one as evidenced by the variety of cleaners being 
sold to the railroads by the chemical manufacturers for this 
purpose. 

On certain types of finishes, relatively inexpensive, strong 
compounds can be used when the period of time between 
washings is long and the number of washings over the life 
of the finish is few. However, when washing is as frequent as 
it has become with mechanical washing of exteriors, it is of 
grave importance that mild cleaning compounds be used. 

The maximum concentrations safe for use of any cleaning 
compound under consideration must be established either by 
the engineer of tests or on the basis of actual use data. 

Among the considerations in the choice of a cleaning com- 
pound is not only the effect on the metals and paint of the 
cars but also the effect of the compound on the mechanical 
washer and its accessories. It is not feasible to provide storage 
and handling facilities made of special metals to offset the 
corrosive properties of the chemical compound nor is it possible 
to continually replace concrete areas that have been decomposed 
by these same chemicals. 

The ideal cleaning compound would be one which would be 
readily and completely soluble in cold water to form solutions 
which would not dry out completely and which would have 
no deleterious effect on painted surfaces or on metals and alloys. 
It should remove both water-bound and oil-bound soil and 
carbon deposits. There are three reasons for wanting the non- 
drying property: One, that most chemical compounds used for 
this purpose are not active in a dry state; two, when moisture 
is retained lower concentrations can be used because chemical 
action continues; and, three, the retained moisture makes 
rinsing easier. Obviously, the compound should be free-rinsing 
so that no deposits will build up. Such built-up deposits form 
very concentrated chemical solutions when moisture from fog 
or rain is picked up enroute. 

Where installation is possible and the conditions demand, it 
is preferable to have two solution storage tanks to take care 
of either light and heavy cleaning with the same compound 
or to allow for the use of two different compounds where the 
railroad prefers to use different cleaners for specific types of 
finishes. 

In cases where the compound is not completely soluble in 
water it has been found that heavy deposits of undissolved 
materials in the storage tanks cause highly concentrated solu- 
tions to be sprayed on equipment when the volume of solution 
in the tank has been run low. 


Car Washer Maintenance 


Some of the mechanical aspects of mechanical washing include 
the efficient maintenance of the machine itself. Among these 
is the proper alignment of the revolving brushes in their 
relation to the vertical side of the car and the occasional 
adjustment of the tension of the brushes to compensate for 
the physical wear of the bristles. A simple gauge for this 
purpose which corresponds to the dimension between the inside 
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of the rail and the exterior vertical side of the car as; 
passes thru the washer can be constructed of light lum: 
One which has been made and successfully used was built x 
follows: From l-in. by 2-in. stock, construct a cross-supportec 
right angle with the vertical leg measuring the same as ty 
height of the car and the horizontal leg measuring the sar- 
as the width of the car. Place a downward projecting stop«le: 
on the horizontal leg to catch the inside of the rail towi:: 
the brush being adjusted so that the distance between the insi 
of the rail and the outer edge of the vertical leg correspond: 
to the distance between the inside of the rail and the exteri« 
vertical side of the car. With this gauge in position, it becom- 
a simple matter to adjust the alignment and compression 
the brushes to the recommendation of the washing machi 
manufacturer or to the proper adjustment for efficient operati: 
as devised by the railroad even when the machine is na i 
actual operation or a car present on the track. 

Considering economical and efficient operation of mechanica 
washers, it is suggested that the placement and deliver 
characteristics of the solution sprayheads be тоге carefui* 
engineered. The number of sprayheads required, the degre 
fan thrown, the volume delivered per sprayhead, the degree 4 
atomization and the pressure used will all be determined + 
the volume of cleaning solution required рег car, the spe 
of travel of the car thru the washer, and the distance betwes 
the vertical side of the car and the standards on which th: 
sprayheads are mounted. A balanced system is one in which 
the most efficient use of the cleaning solution is made br 
delivering complete coverage of the surface with a minimu 
of over-spray and a minimum of after-drip from the car. 

Wherever possible, it is desirable that the sprayhead standards 
be portable to allow for changes of season. During cold weathe!. 
when soil deposits are generally heavier and there is a tendens 
for the cleaning solution to freeze on the cars, it then becom^ 
possible to increase the concentration of solution and shone 
the distance between the spray and the brushes. Conversely. 
during warm weather. solution concentrations can be decrea-« 
and the time for chemical action increased by extending tb 
distance between the spray and the brushes. 

In some installations, there is a heavy water rinse immediate 
before the brushes which rinses off the chemical solution pre 
viously sprayed on the car. The cleaning solution, therefor. 
receives no agitation and its effectiveness is reduced appreciably. 
Wherever possible, cutting down the volume of this preliminar 
rinse or even eliminating it and increasing the volume of wate 
through the rinse after the brushes, is to be desired. If soa 
water is required to reactivate the chemical solution enough t 
keep the brushes damp, it can be introduced directly into :* 
brushes. А 

While we have dwelt primarily on the exterior cleaning e 
passenger cars because this is where the most flagrant damage 
has been done at terminal points, essentially the same principle 
of careful car cleaning procedure apply to the cleaning v 
interiors. 


More Care on Interior Cleaning 


Generally, more care has to be taken to do a finished job œ 
the interiors of cars because color schemes and passenge: 
appeal are involved. Since the recent trend of interior fnise 
has been toward lighter and brighter colors in the iners 
of public relations, complaints from the traveling public tar 
increased tremendously from the apparently poor maintenan” 
of these interiors. Soil on modern interior finishes, for the >< 
part, is more obvious than in the past when the contrast hetwet 
dirt and the color of the finish was not so great. Another (ас: 
involved in these complaints about interiors is the fact that ty 
possenger has the entire trip in which to observe dirty ^* 
ditions. 

In addition, the advent of high speed schedules and the ster 
lay-over times between departures have further complicated cleat 
ing and painting procedures at terminals. When touch-up »* 
is necessary, the use of quick-drying paints is made almost mu 
datory by the situation existing. The primary damage to in'e^* 
paint appears at vestibules, body end doors, hallways, bulkhes? 
and baggage racks and seems to be caused most by the ha 
handling of luggage. Some railroads have offset this condition : 
part with combination cleaner-polishes that have a gloss с? 
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parable to the paint finish which enables them to spot clean 
with a damp cloth those areas where stains are still on the sur- 
face; such stains include also fingerprints elsewhere in the car. 

In closing, the Committee on Cleaning and Paint Maintenance 
at Terminals is aware of the serious problems of metal corrosion 
with which the railroads are faced. It is our opinion that there 
are deeper aspects to this problem than the consideration of 
attack by cleaning compounds alone. For this reason we shall 
be interested in the progress being made by the various commit- 
tees on corrosion that have been set up within the industry. 

The report was signed by Chairman R. Middleton, painter 
foreman, N. Y. C. & St. L., Chicago; Vice-Chairman E. M. Dris- 
coll, foreman painter, C. M. St. P. & P., Milwaukee, Wis.; H. E. 
Kneedler, painter foreman, C. & E. I., Danville, Ill.; W. J. Boltz, 
painter foreman, Pullman-Standard Car Mfg. Co., Chicago; D. 
Richmond, foreman painter, Pullman Company, Calumet Shops, 
Chicago; J. S. Pritchard, foreman painter, А. T. & S. F., Topeka, 
Kan.; J. Thomisser, painter foreman, C. R. I. & P., Chicago; 
J. M. Robertson, foreman painter, G. T. W., Port Huron, Mich.; 
L. A. Hartz, painter foreman, I. C., Chicago; B. T. Beck, master 
painter, G. N., St. Paul, Minn.; G. Cremens, painter foreman, 
C. & N. W., Chicago; R. Fisher, foreman painter, C. C. C. & 
St. L., Beech Grove, Ind.; B. Williams, foreman painter, A. T. & 
S. F., Topeka, Kan.; R. Barker, painter foreman, I. C., Centralia, 
Ш.; L. W. Lee, painter foreman, L. & N., Louisville, Ky.; C. О. 
Peterson, painter foreman, M. P., N. Little Rock, Ark.; W. John- 
son, foreman painter, Pullman-Standard Car Mfg. Co., Michigan 
City, Ind.; F. Wohlen, foreman painter, C. B. & Q., Aurora, Ill.; 
K. C. Eade, Seco Mfg. Co., Chicago; L. A. Hoellen, E. I. Du Pont 
de Nemours & Co., Chicago; R. С. Mudge, Thresher Paint & 
Varnish Co., Chicago. 


Discussion 


A representative from the Southern Pacific referred to a joint 
terminal operated by three railroads in the west where the general 
foreman’s ingenuity has provided a truck steam-cleaning spray 
just beyond the mechanical car washer. A good cleaning job is 
done on the trucks with steam at 150-lb. pressure after spraying 
on a heavy cleaner. А double washer is used at this point and 
the trains are pulled backward with the brushes retracted to give 
а double rinse as recommended by the committee. 

One member referred to the deterioration of paint and corrosion 
of metal and was inclined to blame cleaner manufacturers, but 
this view was not generally upheld. The thought was stressed 
repeatedly that cleaning should be done only as frequently as 
necessary to keep equipment presentable and then use cleaners 
of minimum strength to cut the dirt. 

А question was raised regarding the corrosion of stainless 
steel cars and the point was made that corrosion is not neces- 
sarily due to cleaner, but to the entrance of clear water under 
pressure to interior surfaces not properly sealed. Rust or electro- 
lytic action of dissimilar metals then causes rapid deterioration 
of steel sheets and shapes. 

The necessity of accurate control of cleaner strength was 
stressed. L. E. Grant, engineer of tests, C. M. St. P. & P., said 
that both acid and alkali type cleaners are apparently required, 
objection to the first being a tendency to attack painted surfaces 
and to the second being inability to cut oil and grease. He said 
that standard car washing machine brushes are not entirely satis- 
factory from a paint-wear standpoint and urged advance water 
spray to fill up crevices and exclude strong cleaner concentration 
from these places. 


Interchange and Billing for Car Repairs 


During the past year your committee has considered proposed 
revision of and additions to the present Code of A.A.R. Inter- 
change Rules, and submits the following recommendations for 
submission, if approved by this body to the A.A.R. Mechanical 
Division: 

Rule 9 - 

Revise requirement opposite "Journal box lids, applied" as 
follows: 

Proposed Form: Journal box lids applied (New or secondhand 
—Rule 101 item number, size and type designation number for 
AAR-1947 approved type lid.) 

Reason: To simplify preparation of billing repair records. 


Rule 9 

Revise requirement opposite *Air brakes cleaned" as follows: 

Proposed Form: Air brakes cleaned (R.&R. AB, AB-1-B, KD-4- 
12, К-1 or K2, triple valve) (Name of road and date of last 
previous cleaning) (Work performed per Rule 60). 

Reason: To harmonize with Rule 111. 


Rule 16 

In the case of cars stenciled by car owner “New Std. 1-W wrot 
steel wheels," recommend that handling line, when exercising its 
option and making an initial application of 1-W wrot steel wheels 
in place of cast iron wheels, be required to stencil car showing 
box location at which such wheels are applied. Therefore, sug- 
gest that Par. 4, Rule 16 be modified by addition of a new last 
sentence as follows: 

Proposed Form: When effecting betterments or in application 
of new standards, a car owner may stencil car “NEW STD” (new 
standard) for any part of car (such as wheels, brake beams, etc.) 
while making partial change or without making any change. 
During the transition period handling line has the option of 
applying parts in kind or substituting the new standard. How- 
ever, when such new standard details are removed account 
defective, they must be renewed in kind or with permissible sub- 
stitutes. When wrot steel wheels are applied, during the transi- 
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tion period, at one or more locations, car must be stenciled 1-W, 
2-W, or M-W STL WHLS R&L—, for which a charge of one-half 
hour may be made. 

Reason: To protect car owner for application of wrot steel 
wheels applied during the transition period and to signify to 
subsequent repairing lines, when necessary to remove such wheels, 
that steel wheels are standard to car at the locations so stenciled. 


Rule 17 

Recommend revision of Note 9 following Par. (e) as follows: 

Proposed Form: Note 9—Former A.A.R. Standard No. 15, 
A.A.R. No 3 or A.A.R. Standard No. 18 hanger type brake beams 
are permissible substitutes for hangerless type beams providing 
truck sides have brake hanger brackets cast integral therewith, 
except when the hangerless type beam removed is A.A.R. Stand- 
ard No. 18, the hanger type beam substituted must be A.A.R. 
Standard No 18. However, in cases of handling line responsi- 
bility defect card should be issued for labor and material. 

Reason: Hangerless type brake beams standard to car, when 
damaged in unfair usage, should be restored at expense of road 
responsible for the damage. 


Rule 17—Sec. (1) 

Recommend revision of this section as follows: 

Proposed Form: (1) Extra heavy pipe and pipe fittings may be 
substituted for single weight type, or vice versa, as correct re- 
pairs, and charge based on type of fittings applied. 

Reason: Due to continual increase in usage of extra heavy pipe 
and pipe fittings and because in many cases repairing line is 
unable to determine whether single weight or extra heavy pipe 
and fittings for hand rail on tank cars are standard, there should 
be no penalty where extra heavy pipe and fittings are applied 
in place of single weight in hand rails. 


Rule 19 

Add new Items as follows: 

Proposed Form: 10-A. Secondhand journal bearings not com- 
plying with Section IV of the Lubrication Manual. 
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Reason: To comply and harmonize with requirements of Lubri- 
cation Manual. 


Rule 66 

Recommend addition to Paragraph (c) to read as follows: 

Proposed Form: (c) The place, month, day and year of re- 
packing and the railroad or private line reporting marks, must 
be stenciled on car body near the body bolster at diagonal 
corners with not less than l-in. figures and letters, using the 
same station initial as is used for air-brake stencil. If car is 
stenciled indicating car is equipped with approved packing re- 
tainer devices, such stencil must also be renewed. This provision 
also applies to new cars. 

Reason: To maintain this stencil on cars when initially applied 
by owner. 


Rule 70—Par. (g) 

Recommend modification of Par. (g) of this rule to read as 
follows: 

Proposed Form: (g) Where one-wear wrought-steel wheels or 
multiple-wear wrought-steel wheels are applied by intermediate 
line on authority of defect card for cut journal in place of cast- 
iron wheels standard to car, in serviceable condition, bill shall be 
rendered against the car owner who shall render counterbill 
versus the road which issued defect card for the difference between 
the secondhand value of cast-iron wheels removed and the value 
of multiple-wear steel wheels or value of new, secondhand or 
turned one-wear wrought-steel wheels applied. 

Reason: New Par. (g) was added to Rule 70, 1-1-50, in ac- 
cordance with D. V. Circular 1186 and Docket No. A.C. 3602. The 
reason for this insertion is due to the fact that delivering line 
should assume the betterment cost not chargeable to the car owner 
where the repairing line was obliged to apply one-wear wrought- 
steel wheels in place of cast iron on authority of defect card 
issued by the delivering road. The type of wheels standard to 
the car are not always available and it is felt the same condition 
should be extended to include the liability of the delivering line 
when multiple-wear wheels are applied under similar conditions. 
This would also conform with the rulings handed down by the 
Secretary, November 20, 1947, under Docket A.C. 3498. 


Rule 70—Interpretation (1) | 

Recommend modification of Inter. (1) of this rule to read as 
follows: 

Proposed Form: Interpretation. (1) Q.—What charges shall be 
made in case wrought-steel wheels are removed and same kind 
applied to a car not stenciled for type of wheels standard to it? 

A.—In such case cast-iron wheels shall be considered as 
standard to car. Therefore charge for wrought-steel wheels ap- 
plied shall not exceed A.A.R. prices of new cast-iron wheels for 
owner's defects, or secondhand cast-iron wheels for handling line 
defects. 

Reason: The last portion of the answer to Interpretation (1) of 
Rule 70 should be eliminated as same is in direct confliction with 
Section D and Section F of Rule 70 and Joint Evidence should 
not be required to establish а fact that is known by both the 
repairing road and the owner. Joint Evidence is a means of 
establishing improper repairs whereas the repairs as provided in 
the above is not considered improper repairs in accordance with 
Section A of Rule 70. 


Rule 88 

Recommend elimination of Par. 4 of this rule covering the use 
of wood draft timbers in place of metal draft arms as this con- 
struction is now obsolete. 


Rule 91—Inter. (5) 

Recommend revision of Inter. (5) to read as follows: 

Proposed Form: (5) Q.—Referring to Sec. (с) in connectie: 
with other errors or questionable charges, does this same tim: 
limit apply to duplicate charges? 

A.—An additional time limit of 90 days (or a total of 270 dax:. 
from date original bill is passed for payment may reasonably i- 
allowed for adjustments required on basis of Sec. (h) and (i) c: 
Rule 60, Par. (g-3) and Inter. 2 of Rule 66, Rule 81, Rule 9. 
Par. (b-83 and (c-3) of Rule 98 and Inter. 8 of same rule. агі 
Rule 99, provided euch exceptions are definitely subject to tt- 
provisions enumerated herein. This time limit applies to th: 
last bill thus involved. 

The cases enumerated above are also subject to Inter. 3 under 
this rule. 

Reason: In some cases wrong car numbers on repair cards ar 
not corrected to give sufficient time to place cards in file anc 
check against other roads’ repair cards and make claims with.a 
time limit now allowed. 


Rule 101—Items 46 and 47 

Modify Notes following Items 46 and 47 to read as follow: 

Proposed Form: Note.—Where service portion is damaged b: 
fire and renewed complete on authority of defect card, char; 
may be made for 55 per cent of price new shown above. However, t 
justify such charge, air brakes must be given complete periodx 
attention at the same time, as outlined in Rule 60, for whi: 
additional charge is proper. 

Proposed Form: Note.—Where emergency portion is damaged 
by fire and renewed complete on authority of defect card, charge 
may be made for 55 per cent of price new shown above. How- 
ever, to justify such charge, air brakes must be given comple: 
periodic attention at the same time, as outlined in Rule 60, for 
which additional charge is proper. 

Reason: To clarify intent that defect card must show рогіз 
or portions of AB valve damaged by fire. 


Rule 101—Item 115-A 

Recommend elimination of Item 115-A reading as follows 
“115-А. Chain, brake beam safety, ordinary or special design, pe 
lb. . . . $0.155 $0.005" because this construction is now obsolete. 


Rule 107—Item 15 

Recommend revision of this item which provides for renewa 
of hangerless type brake beam, to read as follows: 

Proposed Form: 15. Brake beam, hangerless type, renewed. 
when not in connection with R&R. ог R. of truck bolsters, ос 
or two truck sides of any type, or wheels in trucks with cax- 
steel truck sides having integral journal boxes........ . RD 

Note.—When renewed in connection with R&R. ог К. of truk 
bolsters, one or two truck sides of any type, or wheels in truck: 
with cast-steel truck sides having integral journal boxes, charg- 
as per Item 14. oe ovibus 

Reason: An average allowance should be specified to avoid że 
variance in charges now rendered on an actual time basis. 


Passenger Car Rule 19 

Recommend that provisions incorporated in the last three par: 
graphs, which define manner of billing repairs on cars of Нет 
car construction equipped with passenger car trucks and on car 
equipped for passenger train service having freight car tro-i« 
be modified as shown in the proposed form below. 


Reason: To clarify intent of Rule 19 and eliminate сопйкке 
and misunderstanding in pricing repairs made to this type of есер 
ment. 


PROPOSED FORM 


Body Manner of Billing 
Kind of Trucks Construction Service For Repairs 
Passenger Freight Irrespective Truck Repairs— Pass. Rules 
Body Repairs —Freight Car Ко 
Freight Passenger Passenger Truck Repairs—Freight Car Rur 
Body Repairs —Pass. Car Rules 
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P.C. Rule 22—Items 3-A and 3-B 

Recommend new Note be added following Item 3-B of Rule to 
read as follows: 

Proposed Form: Note.—The above prices for bulbs do not apply 
where necessary to R.&R. shades to renew bulbs. In such cases 
charge „shall be on basis of Storehouse cost for material, plus 
actual labor of application. 

Reason: To clarify intent allowances specified in Items 3-A and 
3-B apply only to the ordinary type electric bulb and that charge 
for other bulbs which require R&R of shades or other receptacle, 
charge shall be rendered on actual labor and material basis. 

The report was signed by Chairman R. W. Hollon, mechanical 
inspector, A.A.R. billing department, C. B. & Q., Chicago; Vice- 
Chairman R. W. Parker, superintendent railway equipment, Ten- 
nessee Copper Corp. Copper Hill, Тепп.; M. E. Fitzgerald, 
retired, assistant to superintendent motive power, C. & E. I, 
Danville, Ш.; C. W. Kimball, assistant supervisor car inspection, 
Southern, Atlanta, Ga.; F. J. Larrisey, chief A.A.R. inspector, 
Erie, Cleveland, Ohio; Frank McElroy, assistant to vice-president, 
Union Tank Car Co., Chicago; J. J. Sheehan, supervisor car 
repair bills, M. P., St. Louis, Mo.; Fred Peronto, secretary, 
Mechanical Division, Association of American Railroads, Chi- 
cago; C. R. Wiegmann, chief interchange inspector, St. Louis 
Interchange Bureau, E. St. Louis, Ill; H. Belond, A.A.R. in- 
spector, C. M. St. P. & P., Milwaukee, Wis.; J. E. Walsh, super- 
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intendent, St. Louis Refrigerator Car Co., St. Louis, Mo., F. Jude, 
chief A.A.R. billing inspector, C. N. Montreal, Quebec, Can.; 
L. L. Pierce, supervisor, A.A.R. department, General American 
Transportation Corp., E. Chicago, Ind. 

Discussion 

In response to a question Chairman Hollon said there is no 
move at present to reduce the condemning limits on chilled iron 
wheels out of round or with worn treads, but this subject will 
be continued for a report next year. 

P. B. Rogers, shop superintendent, Santa Fe, asked for a rule 
preventing the substitution of multiple-wear wheels, turned down, 
in place of one-wear wheels as this often makes refrigerator car 
fans inoperative. 

A representative of the Northern Pacific said this is а good 
point as regards 33-in. multiple-wear wheels, but some 36-in. 
multiple-wear wheels would operate the fans OK after turning. 

Minor changes were suggested in Rules 9 and 16 but were 
voted down. Regarding Rule 70, Par. (g) it was recommended 
that the rule be modified to include slid-flat wheels as well as 
cut journals. This motion was carried. 

It was moved to re-instate the last sentence in Rule 70, Inter. 1 
but this action, when put to a vote, failed to carry. 

(The report was accepted and recommendations as modified, 
ordered referred to the A.A.R. Mechanical Division.) 
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‚ Boiler Problems Discussed 


This year's reports cover steam and Diesel problems 
and the factors involved in heating passenger trains 


E. H. Gilley 
President 


(Ceneral boiler foreman, 
G. T. W.) 


Tue 33rd annual meeting of the Master Boilermakers’ 
Association, at the Hotel Sherman, Chicago, September 
18-20, covered problems associated with both steam and 
Diesel power. In connection with the latter form of 
motive power the economic and the technical details of 
treating feed water for locomotive steam heat boilers 
was the subject of one of the principal reports. A second 
subject which concerned Diesel power, and steam power 
as well, was the determination of steam heat require- 
ments for passenger trains. Steam locomotive topics 
included the advantages of steam space spray boiler 
checks, proper brick settings for oil and coal burning 
locomotives, the use of special coatings for the interiors 
of boilers and tenders as well as the exterior of flues and 
tubes, the conditioning of boiler and firebox sheets after 
heavy classified repairs, preparing locomotives for stor- 
age and removing from storage, and procedures for seal 
welding staybolts. 

President Gilley’s opening address called attention to 
the fact that while many roads were increasing the 
number of Diesel locomotives, one road is presently 
building steam power and a number of roads are return- 
ing steam locomotives to service to meet the increased 
demand for motive power. He stressed the importance of 
the meeting, saying that the members were present for 
the purpose of educating and better fitting themselves for 
the operation and maintenance of steam locomotives and 
that these purposes can best be accomplished by attend- 
ing all sessions and entering into the discussion. In this 
way each member can absorb the best ideas advanced by 
others and will contribute freely of the best of his own 
experiences. 

Secretary Stiglmeier spoke on the advantages of asso- 
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ciations and conventions. He recalled that as far back as 
history records and presumably before that, primitive 
as well as civilized people have convened to exchange 
ideas, to create states, to formulate religious creeds, to 
foster education and science, to promote human welfare 
and progress, and sometimes, he admitted, to destroy 
established orders. On the whole, he noted that associa- 
tions and their meetings are constructive, and have 
resulted in the betterment of work on railroads. Conven- 
tions today, he continued, are necessary to preserve order 
and to agree on codes of practice so that adequate foun- 
dations can be established for the future. He stated that 
some proposals advanced at meetings have proven to be 
of inestimable value, and that any which seem right when 
proposed but later found wanting are discarded. He 
called attention to the privilege of listening to committee 
reports and special papers prepared by the best men in 
their field. 

Three guest speakers delivered interesting and inform- 
ative messages before the association. W. C. Bowra, gen- 
eral superintendent motive power and car equipment, 
Grand Trunk Western, spoke on the subject of selecting 
individuals for senior supervisory positions, particularly 
as it pertains to the boiler maker and the boilermaker 
supervisor. He felt that this is a subject which primarily 
concerns the individual without any respect whatsoever 
to craft classification. He felt that the basic requirements 
in selecting individuals for senior supervisory officers 
have not changed appreciably regardless of the marked 
changes that have taken place in motive power trends. 
As the senior supervisor has jurisdiction over a multi- 
plicity of work and operation involving many or all 
crafts, a broad general knowledge of mechanical depart- 
ment work is essential. Other principal things to which 
Mr. Bowra felt recognition would be given in selecting 
supervisors are the necessary personality, energy and 
honesty, industriousness and the qualities of leadership 
and organizational ability for shouldering responsibilities. 

C. E Bell, superintendent of safety, Reading, briefly 
traced the history of the locomotive boiler inspection act 
and its constructive results. He said that railroad men 
recognized the need for a similar set of rules and regula- 
tion to govern their work methods in order to prevent 
personal accidents. He answered the question of what the 
boilermaker can do to improve safety by outlining the 
program followed by the Reading. 

E. H. Davidson, director, Bureau of Locomotive Inspec- 
tion, Interstate Commerce Commission, paid tribute to 
the early boilermakers, who he said were furnished only 
a boiler outline and some limiting dimensions and were 
expected to build a boiler from the ground up, and some 
of these early boilers gave satisfactory service for a half 
century or more. He noted that many difficulties which 
render boilers less efficient for service seem to be more or 
less epidemic in nature and often effect a number of 
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А. F. Stiglmeier 
Sec.-Treas. 
(General supervisor boil- 
ers and welding, N. Y. C. 
System) 


В. W. Barrett 
Vice-Pres. 
(Chief boiler inspector, 
Central Region, Can. Natl.) 


boilers of identical design and construction after an 
equivalent amount of service. He cautioned against con- 
tinuing flues in service longer than their physical condi- 
tion warrants, and said that accidents from burst or 
broken flues still occur at too frequent intervals. Repairs 
to one defect occasionally set up a condition that results 
in an accident from another cause. As one example, 
making a repair in which three superheater units were 
removed and the header opening blanked, decreased the 
resistance to flow of the products of combustion through 
the flues involved and the increased flow of cinders 


resulted in excessively rapid metal wear on one flue which 
failed from cinder cutting, seriously injuring one mem- 
ber of an engine crew. He emphasized that few accidents 
just happen but are a result of a defective condition, 
which, if recognized and corrected, would have prevented 
the accident. 


Election of Officers 


Officers and Board members were elected to serve for 
the coming year: President, R. W. Barrett, chief boiler 
inspector, Canadian National; Vice President, H. C. 
Haviland, supervisor of boilers, New York Central, Lines 
East; Secretary-Treasurer, A. F. Stiglmeier, general su- 
pervisor, boilers and welding, New York Central. 

Executive Board: Chairman, H. C. Haviland; Secre- 
tary, H. R. Barclay, general boiler inspector, Northern 
Pacific; C. G. Wollard, general boiler and welding fore- 
man, Chicago & North Western; F. R. Milligan, general 
boiler inspector, Canadian Pacific; F. E. Godwin, mechan- 
ical inspector, Canadian National. 

Additions to the Advisory Board: F. Benger, assistant 
chief of motive power and rolling stock, Canadian Pa- 
cific; H. Hill, superintendent motive power and rolling 
equipment, Reading; A. G. Hoppe, engineer of research 
and development, Chicago, Milwaukee, St. Paul & Pacific; 
J. E. McLeod, superintendent motive power, Chesapeake 
: ue and F. O. Young, mechanical engineer, Northern 

acific. 


Steam Heat Requirements on Passenger Equipment 


Several years ago road tests were conducted with standard 
steel coaches to determine the value of insulated connections 
and the amount of steam required to heat a passenger car in 
sub-zero temperatures. It was found that the average steel coach 
equipped with double sash windows would utilize approximately 
250 lb. per hr. However. the inside temperatures of the cars 
would gradually decrease while the train was in motion, indi- 
cating insufficient radiating surface within the car to maintain 
proper room temperature. This condition was true of the head 
end cars where ample steam and pressure were available. 

Changes in car construction in the past few years have in- 
cluded the use of better insulation, fin-type radiation and over- 
head heating. All of these add up to better heating but the 
steam demand per car is still approximately 300 lb. per hr. for 
good heating in cold weather. 

An investigation resolved itself into two parts, the first deal- 
ing with the locomotive and the second with the equipment to 
be heated. Rather than employ the use of a large number of 
cars to establish the various rates of steam flow, we devised a 
simple orifice device to simulate the demand of a varying num- 
ber of cars which could be used for tests with both the locomo- 
tives and the cars. The flows were computed by the use of 
Grashof's Formula for steam flow. Its accuracy was checked by 
condensing the steam at different rates and found to be reliable. 
Having established the steam consumption per car to be 300 lb. 
per hr, it was an easy matter to establish the steam flow nec- 
essary to heat any number of cars. 

It was of first importance to determine the characteristics of 
the steam heat arrangements on the various types of passenger 
locomotives so we would know the steam available at the source. 
The investigation covered locomotives equipped with 2-in. and 
214-in. steam heat piping as well as an arrangement where tender 
piping was 215 in. and the locomotive 2 in. The determinations 
were made on steam and electric locomotives only, as no Diesel 
passenger locomotives were then in service. 

Regardless of the sufficiency of steam supply, the pressure at 
the rear of the locomotive is the factor that determines the 
maximum amount of steam that can be utilized for train heat- 
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ing. This pressure must be sufficient to overcome the pressure 
drop through the train line, end valves, connectors and the drop 
in pressure due to the steam consumed by each car for heating. 
In addition, sufficient pressure must be available at the rear 
of the train to assure good operation of the heating system of 
the rear cars. It is, therefore, imperative that there must be a 
minimum of pressure drop from the boiler to the rear of the 
tender. The lower the working pressure of the boiler, the more 
important becomes this pressure differential. 


Pressure Drop vs. Pipe Size 


At a steam flow of 5,500 lb. per hr. (approximately a 17-car 
train), there was a loss of 41 lb. per sq. in. between the boiler 
and the rear of the tender with 2 in. piping. A change to a 2% 
in. piping system resulted in a drop between the same points of 
22 lb. per sq. in. or a reduction of 46 per cent in pressure loss. 
This saving of 19 lb. per sq. in. could be used to heat one or 
two more cars. The same situation is evident on the electric 
locomotive where the reduction in pressure loss was 59 per cent. 
Such an improvement was sufficient to specify 2%5-їп. steam heat 
piping systems on the present Diesel passenger locomotives. In 
the case of the steam locomotives approximately 70 per cent of 
the pressure drop occurs in the pressure regulating valve and the 
steam connections between the engine and tender. This situation 
is true regardless of the size of pipe used. Pipe fittings them- 
selves, particularly right angle elbows contribute heavily to the 
pressure losses and the elimination of all possible bends will be 
of further improvement. 

The drop in pressure through a train is recognized as being a 
function of the steam flowing, the specific volume of the steam, 
the size and length of the pipe and fittings, the car heating de- 
mand and the incidental losses. The magnitude of the pressure 
drop through any specific car will, therefore, depend upon these 
factors, as well as the position of the car in the train. 


Testing Methods Employed 


The method used to determine the pressure drop through the 
passenger equipment was somewhat novel Two passenger cars 
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with similar heating equipment were used and coupled to a steam 
locomotive, with the 2%4-in. steam heat equipment. Pressure 
drops were determined through the end valves, car connectors 
and train line for various rates of flow. Car bleedoff was main- 
tained at 300 lb. per hr. From these determinations it was 
possible to establish the number of cars that could be heated 
with a given pressure at the rear of the locomotive or the pres- 
sure required to heat a given number of cars. 

This method of testing, whereby trains of varying length are 
simulated, is accomplished by the use of calibrated orifices in 
conjunction with pressure readings and control of steam flow 
by means of valves. The flow of steam through the train line was 
measured and controlled with the same apparatus as was used 
to determine the values on the locomotive. This apparatus was 
connected to the steam heat connector at the rear of the second 
car. The actual car heating systems were shut off and a bleed- 
off orifice attached to the train line at the point where the steam 
enters the heating system. 

Pressure drops were obtained for rates of steam flow from 
1,000 to 8,000 lb. per hr. with initial pressures varying from 25 
to 230 lb. per sq. in. The pressures at the rear of the tender 
were controlled by a regulating valve in the cab of the locomo- 
tive. Tests were conducted with passenger equipment having 
2.in. and 214-in. train lines in conjunction with various arrange- 
ments of connectors and end valves. 

The results show the relation of the hourly steam flow in re- 
lation to the pressure required at the rear of the locomotive. 
While curves can be developed for any pressure at the rear car, 


we have selected 20 Ib. per sq. in. as representing a satisfactory 
pressure to heat an air conditioned car. Similar to the design of 
a large building where you design from the roof to the founda- 
tion, you develop the pressure curves from the rear of the train 
to the locomotive. 


The Value of 2%-їп. Piping 


A 15-car train comprising 2-in. equipment requires a pressure 
at the rear of the locomotive of 190 lb. per sq. in. while the 
2%-in. equipment requires only 112 lb., a difference of 78 lb. or 
41 per cent. This difference is important when you consider that 
few locomotives have much more than 200 lb. per sq. in. avail 
able at the rear of the locomotive. A 25-lb. drop at the boiler 
would reflect directly in the train line with the result that the 
rear cars will be starved for steam. Once the rear cars freeze the 
return of boiler pressure does not thaw the equipment. 

The greatest pressure loss in car equipment lies in the end 
valves and connectors. At a flow rate of 5,500 lb. per hr. through 
a car equipped with a 2-in. train line, end valves and connectors. 
the pressure drop will be in the region of 27 lb. of which 12 
1Ь. is through the train line and 15 lb. through the connector: 
and end valves. The application of 2%-in. connectors and end 
valves to the same train line will reduce the pressure drop to 
17 1b., a reduction of 10 lb. or 37 per cent. Here is where the 
2%-іп. equipment shows the best advantage and is readily ac- 
cessible for change. 

The report was prepared by K. D. Relyea, dynamometer engi- 
neer, New York Central. 


Treatment of Feedwater for Locomotive 
Steam Heat Boilers 


Internal Treatment is where the chemicals are added to the 
raw water and the chemical reactions between the hardness of 
the raw water and the chemicals takes place entirely within the 
boiler. External Treatment is the term applied when all or the 
greater part of the softening reactions are completed outside the 
boiler and only finished water is added to the boiler. 

Internal treatment was first recommended for Diesel locomo- 
tive steam generators but soon it was proven that the reserve 
treatment normally carried within the boiler waters of steam 
locomotives was not sufficient and, therefore, the amount of re- 
serve treatment was increased. This resulted in faster precipita- 
tion of the hardness salts of the raw waters as well as better 
conditioning of the sludge formed, eliminating to a great extent 
the scaling of the coils and the plugging of the auxiliary pipe 
lines and controls. Satisfactory results were obtained with this 
treatment as long as the raw waters used were not more than 
medium hardness. 

Potassium carbonate in place of sodium carbonate (soda ash) 
was tried as it more rapidly precipitates the hardness salts of 
the raw water at lower temperature. With this treatment, ex- 
cellent results were obtained with less reserve treatment than 
originally required with sodium carbonate. Also, waters with 
hardness of over 20 grains per gal. was successfully conditioned. 
The sludge formed by reactions between potassium carbonate and 
scale-forming minerals had the property of less stickiness than 
that formed by reactions with sodium carbonate; therefore, 
greater freedom from incrustation troubles were had. 

The limited space within these locomotives has been the great- 
est handicap in selecting suitable chemical proportioning equip- 
ment for feeding the chemical to the water just before it enters 
the boiler. The first feeders supplied with each unit proved unsatis- 
factory. Modification of these feeders on at least one railroad 
had given good results. Numerous other feeding equipments 
have been tried with varying results. : 

The best method for feeding this form of treatment is to pro- 
portion the chemical to the feedwater before delivery to the water 
storage tanks of the locomotives, the same as the arrangment fre- 
quently used for steam locomotive feedwater. However, this ar- 
rangement would entail housed equipment and wayside water 
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storage tanks at sufficient elevation, or booster pumps to supplv 
the treated water at the required flow, to fill the locomotise 
storage tanks within the allotted time. In most instances, con- 
siderable underground piping would also be required to conver 
the treated water to several outlets. The estimated costs for this 
proposal have restricted the selection of this method in а number 
of cases. With the internal treatment, blowdown of the boiler is 
required to reduce sludge and soluble salt accumulation. 


External Treatment 


There are three general methods for external treatment. De- 
mineralization removes all mineral salts except silica. Thus sludge 
and dissolved solids build-up within the boiler is nil, which is 
ideal for its operation. However, degasification and suitable aux- 
iliary treatment of the water is required to prevent pitting and 
corrosion. Equipment comprises tanks, water meter, piping and 
valves. The first tanks through which the water passes contair 
synthetic resins having the ability of completely removing the 
ions from the raw water. In the Cation exchanger, all of the 
positive ions such as calcium, magnesium and sodium are re 
moved, while in the Anion exchanger, all of the negative ions are 
removed with the exception of carbon dioxide. A degasifier. re 
moves the carbon dioxide. Auxiliary treatment for corrosion con- 
trol is proportionally fed to the effluent before flowing to storage 
or use. Other containers or tanks are used to hold the acid 
and alkali for regenerating the Cation and Anion exchangers 
respectively, 

The Zeolite method entails about the same principles as tke 
Demineralization method. The first tank through which the raw 
water flows contains the Zeolite material which has the proper 
of exchanging its sodium content for the calcium and maz- 
nesium ions of the raw water. The effluent thus contains the 
equivalent in sodium salts which do not form scale under norm:’ 
concentration. However, thé -exchange is never quite complete 
and a very small amount of résidual hardness remains which wil! 
form scale or sludge. A brine solution is used to regenerate th 
Zeolite material This method requires auxiliary treatment fœ 
conditioning the residual hardness and to prevent pitting and cor 
rosion. Blowdown is needed to control soluble salt concentraticc. 
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Lime soda ash equipment is usually comprised of a large set- 
tling tank having a downcomer of about one third its diameter 
installed within its center, chemical solution tanks, chemical pro- 
portioning equipment, pumps and piping. Housing for the solu- 
tion tanks and equipment are required, and about one-half grain 
per gallon of residual hardness usually is contained within the 
effluent. Auxiliary treatment for conditioning the residual hard- 
ness and for pitting and corrosion control is usually required, as 
is blowdown of boilers for sludge removal and soluble salt con- 
centration control. 

The initial cost of equipment and its installation have, to a 
large extent, restricted the selection of the above methods. Where 
the quality and quantity of the raw water would justify the ex- 
pense, they should receive consideration. 


Treated Water Saves Fuel 


At the 1948 Annual Meeting of the Railway Fuel and Travel- 
ing Engineers’ Association, it was reported that a severely scaled 
Clarkson type steam generator wasted up to 29 per cent of the 
fuel used for steam generation. With a unit fuel cost of $.09 
per gallon, this represents a fuel loss of $2.45 per 1,000 gal. of 
feed water used. Thus, it is apparent that water conditioning 
can be economically justified without taking into consideration 
reduced maintenance expense or more satisfactory performance 
in revenue service. 

Corrosion shortens the life of outside coils to about one year 
and the inner coils to about three years. It is believed that this 
corrosion is primarily due to oxidation. However, acid washing 
used to clean these coils may also be responsible, especially if 
the acid is not thoroughly washed out or neutralized. For those 
experiencing serious oxygen corrosion, it would be well to con- 
sider the use of a steam deaerator incorporated in the flow cycle 
of the water to the steam generator. There is now available a 
deaerator of such size that it can be installed on steam gen- 
erators on most Diesel locomotives. 

The members of the committee were T. W. Hislop (chairman), 
water service engineer, New York Central; S. H. Christopherson 
(vice-chairman), supervisor of boiler inspection and maintenance, 
New York, New Haven & Hartford; F. K. Jones, chief engineer, 
Dearborn Chemical Company; J. C. Hutton, vice-president, The 
Bird-Archer Company; R. W. Seniff, engineer of tests, Baltimore 


& Ohio; E. M. Miller, service engineer, National Aluminate 
Corporation; R. S. Glynn, assistant engineer of tests, Atchison, 
Topeka & Santa Fe; R. E. Coughlan, engineer of tests, Chicago 
& North Western. 


Discussion 


A member from the С. M. & О. reported that even with half 
treating the water at times the coil life was less than 9 months 
and water pressures would rise to 600 lb. with the 10-day acid 
washing schedule. Water treatment has answered the problem so 
that now high-water pressure is practically unknown and coil 
life is generally good, many coils lasting 3 and 4 years. 

Secretary Stiglmeier asked if the use of air pressure of per- 
haps 25 lb. over boiler pressure for forcing the water in the 
boiler would add enough oxygen to that water to create corro- 
sion and pitting. The answer was that the solubility of oxygen 
in water is a function of the partial pressure and of the tem- 
perature of the water so that anything that increases the partial 
pressure, such as air pressure, would intend to increase the solu- 
bility of oxygen. The solubility of oxygen and water at 212 deg. 
with no pressure becomes zero. Therefore air pressure on top 
of the water would create corrosion and pitting. This was con- 
firmed by experience on three boilers. Two were pump fed 
while the third was fed by air forcing the water into the boiler 
out of a tank. The two pump fed boilers showed no pitting. 

E. D. Hall, engineer of tests and chief chemist, Erie, planned 
on giving steam generators nothing but demineralized water and 
on the demineralizers, instead of having a 2-bend system and 
using a deaerator to remove carbon dioxide, played. extra safe 
and put in a 4-bend system without deaerators. This was highly 
successful as long as water was taken only from these plants. 
No coils plugged up, no high water pressures occurred, and no 
scale was found inside on any tube. Instead, corrosion of the 
entering and outlet bends for the first 8 to 10 in. was found, 
and only a year's service could be obtained from the outside 
coil The corrosion seems to be right at the point where the 
water comes in, makes the bend and turns. Examination indi- 
cated that the trouble was not so much corrosion as it was 
erosion. Perhaps a special coating on the inside of the coils 
at the bend area will help to withstand the erosion. He felt 
that water should be treated no matter how soft it was. 


Preparation of Locomotives for Storage 
and Removal from Storage 


Two general methods are used to prevent corrosion in stored 
boilers, the wet and the dry methods. While the wet method is 
somewhat easier to use, it cannot be used where the boiler is 
subject to freezing temperatures. The following procedure is used 
for the dry method: 

A.—Drain boiler. 

B.—Dry thoroughly, including all parts where pockets of water 
might be trapped. A light wood fire or circulated air may be used 
for this purpose. 

C.—Place quickline (not hydrated lime) in suitable flat con- 
tainers in the boiler. The trays should be on supports so that they 
do not set flat on the boiler surface. The amount of lime should 
be about 20 lb. per 100 hp. boiler capacity, or 7 lb. per 1,000 lb. 
per hr. boiler capacity. 

D.—Seal all openings through which air or steam might enter. 

E.—Open boiler and inspect every two months, taking care to 
reseal thoroughly immediately after inspection. The lime should 
be renewed if found to be wet. 

Before being stored the boiler and tender should be washed 
out. To insure removal of all water and moisture from the boiler 
and the superheater units, open the throttle sufficiently to allow 
steam to work through units and when the steam has been used 
up, allow boiler to cool down. Removing washout plugs above 
water line will facilitate cooling process. Drain the boiler when 
reasonably cool Heat remaining in the boiler will dry up any 
residue moisture. 
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Drain valves or plugs on all air or steam operated auxiliary 
equipment should be removed or left open. Disconnect any boiler 
head gauge syphons to allow same to drain. lf a McAvity-type 
tender water level indicator is used, the mercury should be drained 
and collected for re-use. 

The tender should be completely drained, jacking up the rear 
end if necessary. Where oil skimmers are used care should be 
taken to see that compartments are drained and clean. The fire- 
box should be cleaned out, the brick arch removed, undamaged 
brick salvaged, and flues and tubes blown. If no method has been 
used that prevent the accumulation of ash and cinders behind 
grate carrier bars, this area should be cleaned out. The ashpan 
should be washed down and dumped. 

The area below and on the table plates in the smoke box and 
the netting should be cleaned out. If there is a plug located in 
bottom of smoke box it is advisable to remove same. 

Coal should be removed from the tender, and the bunker plate 
surfaces given a coat of corrosion resistant paint. Whether wash- 
out plugs around foundation ring should be removed or not is 
a matter of opinion. If left out plugs should be carefully stored 
in cab seat boxes, and the plug hole threads given a coat of 
graphite. 

A wooden cover should be fitted over smoke stack rather than 
canvas. When engines are stored outside where it is not possible 
to keep a close watch, the windows and headlight should be 
boarded up. All loose equipment in the cab needs to be taken 
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off, such as pokers, slice bars, oil cans, scoops, lanterns, surplus 
hard grease, etc., and if the locomotives are to be stored per- 
manently, all brass parts such as whistles, lubricators, safety 
valves, gauges, etc., should be removed in case of theft. Doors 
and windows should be secured on the inside and on nonvesti- 
bule cabs the back of the cab should be boarded up. 

For outside storage all bright or finished metal parts should 
be given a coat of grease. It is good practice when storage fol. 
lows shopping to give boiler and firebox jacket and exterior 
tender plates a good coating of grease or rust preventative. A reg- 
ular check should be made so that any damage or corrosive action 
may be noted at once and steps taken to prevent further damage. 

When a locomotive is being prepared for return to service, or 
when received dead from another station during cold sub-zero 
weather, the locomotive must be placed in the roundhouse or 


other heated building and allowed to gradually thaw out until 
the back of the hand can be held comfortably on any part oí 
the boiler before it is filled up with water. Firing up should be 
done slowly to avoid undue stresses being set up on the boiler 
by sudden change in temperature. 

The committee members were R. W. Barrett (chairman), 
chief boiler inspector, Canadian National; T. J. Lyon (vice 
chairman), superintendent of equipment, New York Central; 
H. W. Chandler, Interstate Commerce Commission locomotive 
inspector, Bureau of Locomotive Inspection; H. S. Love, boiler 
inspector, Reading; Н. E. May, shop engineer, Illinois Central; 
P. K. Ingle, locomotive inspector, Board of Transport Commis 
sioners for Canada; M. R. Foxx, general boiler foreman, Cleve- 
land, Cincinnati, Chicago & St. Louis; C. Zaske, traveling boiler 
inspector, Southern Pacific. 


Coating the Interior of Boilers and 
Tenders 


When railroads realized that in order to improve the overall 
efficiency of the locomotive it was necessary to have clean boilers 
and improved boiler feed water, energetic campaigns of boiler 
washing and boiler feed waater treatment were entered into. 
Shortly after this, increased pitting took place to boiler sheets 
and was attributed to the cleaner sheets not being protected by 
а film of scale. Further improvement in the treatment of water 
reduced this amount of pitting or corrosion appreciably, but cer- 
tain types remained. 

To rid the boilers of the remaining cases of pitting, several 
methods were tried out under service conditions, and coating 
the interior surfaces of boiler sheets and exterior surfaces of 
tubes and flues appeared to be the most successful. Many roads 
using this practice report no additional cases of pitting or corro- 
sion where the coating was applied to new sheets and no exten- 
sion of defects where it had been applied to old sheets that had 
nominal pitting before the coating was applied. They also re- 
port a decided decrease in the amount and thickness of scale 
adhering to the sheets, and that the labor of removing this scale 
was reduced at least 50 per cent due to the scale formation not 
being bonded as tightly to the coating material as to bare metal. 

It became evident that if some suitable type of coating were 
found that could be successfully applied to the cistern sheets, a 
saving in both labor and material would result. The extent and 
frequency of tender repairs soon caused those responsible for 
tender maintenance to experiment with painting the coal pit sheets 
and under side of tender bottom and later on the interior of 
water cistern with various types of paint, mostly those having a 
lead base. While this protected to some extent the coal pit 
sheets and underside of tender bottom, it was soon realized that 
coating the interior surfaces of tender cisterns with this type of 
material was impractical as a satisfactory bond to the metal was 
not obtained and the paint material soon loosened itself from the 
plates. This material found its way into the boiler and the sub- 
stance, of which it was composed, created a very detrimental 
condition which demanded that the practice be immediately 
stopped. The painting of tender bottoms and coal space sheets 
was continued and applied at each shopping period. While pro- 
ducing some beneficial results, it could not be said that it was 
satisfactory to any great degree as the renewal of these sheets 
was necessary at too frequent intervals. | 

In due course of time several materials were brought forth that 
proved satisfactory to a very marked degree. Today exact knowl- 
edge is had of a large number of tenders in service ranging 
from 15 to 20 years that received coatings to the interior and 
exterior surfaces of tender cistern sheets which have almost 
entirely eliminated the need for repairs in this length of time. 
These are continuing in service with the original coating applied 
to the water space sheets and with a second and third coating 
applied to the coal space sheets. The interior of these tenders 
and others with similar coating applied at a later date show no 
evidence of pitting or corrosion and none of the material has 
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become loosened from the plates. The substance of this material 
to date has not been charged with producing any unfavorable 
condition within the boiler. 


Requirements for Boiler Coatings 


Since the conditions of service in the boiler are so distinct 
from those in the tender it follows that the requirements to be 
met by a coating suitable for the boiler are equally distinct 
from the requirements for a coating in the tender. А protective 
coating on the water and steam exposed metal in the interior oí 
locomotive boilers must have a high flash point; be non-toxic; 
be suitable for brush or spray application; be an air-dried mate- 
rial; contain no oil of any kind; must establish a water-and- 
steam tight film which will be durable under any pressure or 
temperature to which it will be subjected in a locomotive boiler 
for at least five years; must not retard heat transfer when ap- 
plied to heat transfer surfaces; must be unaffected by any boiler 
feedwater treatment; must not be affceted by any of the thermal 
or mechanical shocks to which the locomotive boiler may be 
subject; must not cause priming or foaming; must establish a 
film having the ability to withstand, without destruction of its 
effectiveness, reasonable mechanical abuse upon installing flues 
in the boiler; and must be durable under the conditions to 
which it may be subject when locomotives are placed in storage. 


Advantages of Boiler Coatings 


Given а coating, meeting the essential requirements above, the 
following advantages may be had from its application to boiler 
shells, firebox crown sheets and side sheets, wrapper sheets and 
flues: 

a.—By establishing a water-tight barrier on the boiler steel, 
the coating insures protection against the possibility of corro- 
sion due to any elements. which may be present in the boiler 
water. And it will provide this protection from one flue ге 
moval period to the next. 

b.—It will help to reduce maintenance costs by eliminating 
the corrosion or pitting which frequently requires extensive patch- 
ing or replacement of shell or firebox metal. 

c.—It will help insure that flues removed are in better condi- 
tion for safe-ending and re-use, thereby reducing expenditures 
for flues. 

d.—It will help toward increasing the availability of the locome- 
tive by reducing the amount and time of boiler repairs. 

е—И will guard the internal surfaces of locomotive boilers 
stored dry in good order. 

The following additional advantages accrue where the coating 
minimizes the amount and bonding of operating deposits: 

£—Cleaner evaporating surfaces during operation which in 
turn means better heat transfer and a contribution to a higher 
thermal efficiency. 

£.—Easier and more effective cleaning at boiler wash periods 

h.—Easier, more thorough, and quicker cleaning and inspec 
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tion at flue removal periods. Shells may be scaled as required 
by 1.C.C. Regulations with minimum recourse to air scaling tools. 
Flues may be cleaned more easily by rattling or whatever other 
descaling procedure is used. 

Reports from many railroads attest the durability of the coat- 
ing, and its effectiveness in minimizing pitting. One road with 
extensive experience in the coating of boiler shells has found 
that the average time for thorough scaling of shell metal was 
reduced from 3 days for a bare shell to 1% days for a coated 
shell. Another road reports that pitting which existed prior to 
coating is arrested and the tendency to pit is eliminated. More- 
over, the removal of scale is much easier after four years of 
service as the formation of heavy scale on the shells is re- 
tarded. A third line reports an increase of flue life from 2% 
years to a full 4 years and with the flues generally in good con- 
dition for further service; also flues remain cleaner in service 
and clean very easily when they are removed. 


Preparation of Surfaces 


It is a fundamental requirement for an initial application of 
the coating that all surfaces be so prepared that the coating 
bonds directly on bare metal. This means that new shell plates, 
firebox plates, wrapper sheets, etc., and new flues should be free 
of mill-scale; and shells or flues which have seen previous opera- 
tion should be free of scale deposits formed during such previ- 
ous service. All plates, new or old should be abrasively-blasted 
(using either sand or steel grit) to deliver this condition. Flues 
should be prepared by abrasive-blasting, pickling, or any alter- 
nate procedure which will deliver a scale-free suríace. Cleaning 
in the rattler is of doubtful effectiveness. 

It must be remembered that the construction of the locomo- 
tive boiler is such that any touching-up or repair of the coating 
cannot be performed once the boiler is complete. 

When locomotives, whose boilers have been previously coated, 
are shopped for flue renewals, preparation of the shell for re- 
coating is somewhat more simple than for initial application. 
It is generally unnecessary to re-blast the surfaces; the presence 
of the previously-applied coating will make complete removal of 
operating deposits an easy matter and the coating film remaining 
on the surface will provide a proper foundation on which to 
recoat. 

Before coating, any surface should be free of oil or grease, 
and any dirt or rust which may have deposited or developed on 
such surfaces after the original descaling operation. Reasonable 
precautions should be taken to minimize mechanical damage to the 
coating in completing the fabrication of the boiler after the vari- 
ous parts are coated. Some scratching or apparent marring of 
the coating attendant on installing the flues is inevitable, but 
where the bond is secure on scale-free metal such damage will 
be only on the surface. There may be some reduction in the 
depth of coating where scraping occurs but the penetration of 
the coating into the pores of the metal will insure that con- 
tinuity of protection remains. 


Interior of Tenders 


Since the services to which internal tender surfaces are sub- 
ject is of much less severe character than that of locomotive 
boilers, it follows that the requirements to be met by a coating 
suitable for tender application are less rigid than those for the 
boiler coating. А suitable internal tender coating must have a 
high flash point; be non-toxic; be suitable for brush or spray 
application; be an air-dried material; establish a water-resistant 
flm which will remain effective and durable between annual 
inspections under conditions of water temperature to which it 
will be subject and it must remain fully effective on dry sur- 
faces when tender is out-ofservice and stored for indefinite 
periods. 

Given a coating, meeting these requirements, its application to 
the internal surfaces of tenders means the maximum of security 
against corrosion, ease of cleaning and inspection, decreased cost 
of repairs occasioned by corrosion and deterioration of tender 
sheets, and effective protection out-of-service as well as in service, 
with assurance that tenders of locomotives stored in good order 
will be ready for service when required by traffic conditions. 

Ideal preparation of metal in the case of new tenders for cer- 
tain types of coatings is had by abrasive-blasting or pickling of 
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the plates prior to fabrication and with the paste type materials 
the requirements are that the surfaces of the sheets be clean 
and free from rust, grit or other conditions brought on by oxida- 
tion, thereby insuring that the coating is not subject to breaks 
in continuity incident on the disengagement of mill-scale, or 
continued corrosion due to insufficient cleaning of oxidized sur- 
faces. Preparation of old tenders should be by the most thorough 
mechanical cleaning feasible, to effect removal of all dirt, loose 
rust, or other substance which would prevent adequate bond. 


Providing Proper Ventilation 


Because of the confined nature of the areas in which the work 
must be carried on, thorough ventilation is important for the 
comfort of the workmen. Entirely satisfactory working conditions 
can be established by attaching to the tank hose outlets in the 
two front corners of the tender proper sized blowers or exhausters. 
These blowers will serve to draw fresh air into the tender 
through the filling hole, and the movement of the fresh air will 
be forwarded from the filling hole to the blowers. By starting in 
the front corners and working toward the rear, the workmen will 
at all times be out of the fumes or vapors given off in the drying 
of the coating. Ventilation should be continuous at all times 
during the work and should be maintained after the application 
of the coating until thorough drying is accomplished. 

While the practice of coating boiler shell sheets, tubes, flues 
and tender cistern sheets has not been experimented with by 
a large number of railroads, the application has been made to 
a few thousand locomotive boilers and tenders over a period of 
many years. The encouraging reports of those roads that have 
made use of the practice, definitely demands that this method 
be continued and its use extended on а much broader scale, for 
in the absence of chemical treatment that will reduce or control 
this remaining type of pitting and corrosion coating appears to 
be a proper and logical step. The volume of repairs now being 
made to locomotive boilers and tenders and the scrapping of flues 
directly due to some form of pitting or corrosion, constitutes the 
major portion of boiler maintenance, and as such present a good 
field in which to extend improvement and reduce still further 
the cost of boiler maintenance. 

The members of the committee were E. H. Heidel (chairman), 
general boiler inspector, Chicago, Milwaukee, St. Paul & Pacific; 
F. R. Milligan (vice-chairman), general boiler inspector, Cana- 
dian Pacific; G. E. Lauderbach, supervisor of steam power plants, 
New York Central; F. J. Zink, general boiler inspector, Chicago, 
North Western; B. B. Millikan, assistant general boiler inspector, 
Chicago, Rock Island & Pacific; I. J. Derermer, general boiler 
inspector, Chicago, Burlington & Quincy; L. W. MacLean, man- 
ager, The Dampney Company of America; А. A. Edlund, assist- 
«nt general boiler inspector, Chicago, Milwaukee, St. Paul & 
Pacific; L. A. Roberts, assistant supervisor boilers, Boston & 
Albany. 


Discussion 


F. E. Godwin, mechanical inspector, Canadian National, said 
that many years ago the C. N. painted the rivets behind the 
carrier bars but did not have much success with it. Instead a 
method was adopted of putting in a deflector plate, covering 
the two rows of rivets on the mud ring, protected between the 
deflector plate and the rivet heads by asbestos, and this has done 
a remarkably good job. The only thing that requires protection 
is the asbestos against getting wet, and if this is done the rivets 
will remain good indefinitely. The deflector plate is applied 114 
in. above the top row of rivets and is seal-welded so that no 
water will get down when washing grates or bars. It is clipped 
at the bottom under the caulking edge of the side sheet. 

(During the discussion it was emphasized that coating the 
boiler will help to eliminate those types of pitting which have 
not been overcome by feed water treatment, and it is in no 
way a substitute for water treatment. Several examples were 
quoted where boilers have not pitted with service up to 15 
years when coated, and where pitting that existed prior to 
coating was arrested completely and proceeded no further. One 
road also reported that where previously flue life was from 30 
to 46 months all now run 48 months, and that where previously 
a quarter of the flues was scrapped, this has been eliminated 
and the flues are a lot cleaner—Editor.) 
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Advantages of Steam Space Spray 
Boiler Checks 


From operating records submitted by the various railroads 
there can be no doubt concerning the merits of the top boiler 
check application. Stresses that were previously set up within 
the boiler by the induction of cold water from the side check 
are eliminated, as the top feed produces a constant temperature 
throughout the whole boiler. Improved water circulation increases 
boiler thermal efficiency and the ultimate results are a reduction 
in firebox and boiler maintenance, with increased service life on 
firebox side sheets. The side boiler check application seems to 
have outlived its usefulness and has no place in modern boiler 
efficiency. 

The Virginian reported a bad grooving condition developed 
on compound Mallets around staybolt holes, tube sheet flanges 
and boiler shell courses. We believed this grooving condition 
was caused by excess oxygen in the feed-water which entered 
the boiler through side checks in a solid stream where the oxy- 
gen could not liberate itself. Tests were conducted after apply- 
ing a right and left inside feed pipe to the side check and ex- 
tending to the top of the boiler above the dry pipe converging 
into a horizontal perforated pipe, 244 in. in diameter, 34 in. 
long, with 34%-in. drilled holes, and clamped to the dry pipe 
giving the same effect as a top boiler check with spray nozzle. 
The application of these inside feed-water pipes has entirely 
eliminated all trouble from grooving. 

The Washington Terminal reported less leakage at staybolts 
on boilers equipped with top boiler checks than with the side 
boiler checks but a much better performance on locomotives 
equipped with the top check and spray nozzle than those equipped 
with side boiler checks or top boiler checks only. 

The Grand Trunk Western reported that since the boiler side 
checks were removed and replaced by boiler top checks, side 
sheets staybolts leakage has been reduced to a minimum. The 
application of the top check to any class of power will greatly 
increase the service life of the firebox sheets and doubly so if 
the locomotives are equipped with thermic syphons or circulators. 

The Canadian Pacific reported that they have discontinued the 
use of side checks in favor of the top check years ago on all 
classes of power. No spray nozzle attachments are used, and no 
records are available of increased side sheet life from this ap- 
plication. 

The Chicago and North Western reported that the top check 
application improved water circulation within the boiler, and 
that salts held in solution in the feed-water are precipitated to 
a great extent, settling at the bottom of the boiler barrel in the 
form of a sludge which is easily washed out. 

The Canadian National has long been an advocate of the top 
boiler check. All locomotives are equipped with a double top 


boiler check with deflector type tail piece. The performance of 
20 Mountain-type locomotives put in service at the beginning of 
1945 until the first retube repair have accumulated 8,341,019 
miles, an average of 417,000 miles. It was found necessary to 
renew half side sheets on four locomotives; six required patches 
on side sheets; the remaining ten required no firebox repairs. 

Increased firebox performance is not the result of any one 
method but rather a combination of top check, oil separators, 
proper cooling down and firing-up methods, and a good water 
treatment program. 

The steam space spray boiler check is not a recognized check 
but rather an improved tail piece added to the standard top 
boiler check arrangement, to diffuse the feed-water and is ac- 
cepted by some railroads as a decided improvement increasing 
boiler efficiency. Other railroads report that when the steam de- 
mand is greatest or when trading steam for water that the spray- 
ing effect of the feed-water in the steam area creates a carry- 
over condition, reducing performance. 

Members of the Committee were F. E. Godwin (chairman), 
mechanical inspector, Canadian National; W. F. Wollard (vice- 
chairman), system boiler and welding foreman, Chicago & North 
Western; W. H. Keiler, Interstate (Commerce Commission loco- 
motive inspector, Bureau of Locomotive Inspection; C. R. Kirk- 
wood, supervisor of boilers, New York Central; J. J. Desmond, 
roundhouse foreman, Washington Terminal; C. L. Leet, service 
engineer, Combustion Engineering Company, Superheater Di- 
vision. 


Discussion 


Secretary Stiglmeier said that the New York Central does not 
weld staybolts because they believe that they have solved the 
problem of staybolts in side sheets with the top check. The side 
sheet life has been prolonged with the top checks and some 
locomotives are now going into four different shoppings with the 
same side sheets. The N. Y. C. has some trouble with corrosion 
and pitting but water service engineers believe that the top 
check will overcome some of this trouble. 

L. J. Johnson, Jr., general boiler maker foreman, Florida East 
Coast, said that his road has used the top boiler check exclusively 
since 1908. They get around 300,000 miles between flue renewals 
and have some side sheets that have been in service since 1926 
with no leaky staybolts. 

C. L. Leet, service engineer, Superheater Company, said by 
changing the location of the boiler check valve on the New York 
Central side sheet life was increased from about 100,000 miles 
to 480,000 miles average. 


Proper Brick Setting for Oil and Coal 
Burning Locomotive Fireboxes 


Before installing an arch, the spacing of the arch supports 
should be checked to be sure that they are within design toler- 
ance. Due to temperature changes within the firebox and also 
vibration of the locomotive, some types of supports have a 
tendency to move out of line. If they are checked regularly, 
longer brick life will be obtained. 

As the contour and length of the arch are calculated to suit 
firing clearances, combustion volume, and gas areas, the arch 
should be maintained according to specifications at all times. 
The area over the arch is designed to be, and should be kept, 
at from 110 per cent to 130 per cent of the gas area through 
tubes and flues. Any change made in the calculated length of 
the arch will alter the gas velocity through the firebox, thereby 
affecting its efficiency. When a tight fit between the various pat- 
terns cannot be obtained, small openings should be carefully 
filled with a mixture of broken brick and fire clay. 
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Side brick patterns in locomotives equipped with arch tubes 
are specified on drawings to set at an angle of approximately 
40 per cent. If this angle be higher, the brick may tip backwards 
due to draft. If lower, the brick will have a tendency to wedge 
between the arch tube and side sheets, resulting in either crack- 
ing the brick or forcing the arch tube out of line. 


Oil Burning Installations 


The pan on oil burners should be tight and of rigid construc- 
tion to prevent jarring and vibration being transmitted to the 
brick lining. All firebox and supporting joints should be air 
tight to prevent infiltration of air causing loosening brick work 
and disturbance in combustion processes. Fire pans should be 
thoroughly cleaned of all slag and carbon accumulations prior 
to applying a setting in order that the brick may be laid tight 
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against the fire рап and firebox sheets. Brick laid carelessly 
will not only work out of place and cause trouble, but where 
open joints occur, the sand used for flue cleaning will work 
under the brick and force it out of place. 

Some railroads are using small 9-іп. patterns for lining fire 
pans but rapid transition is being made to the use of large re- 
Íractory shapes. The large shapes are recommended for both 
economical and practical reasons. Аз there are fewer patterns to 
handle, man hours for application are reduced. They are easier 
to store and reduce time spent when taking inventory. Due to 
elimination of the majority of joints there is less time spent in 
applying mortar. The reduction in the number of joints also 
increases service life of the lining as the trouble spot of a re- 
fractory application is at that point. 

When constructing the flash wall, care should be taken to 
make certain that each course is well balanced to prevent top- 
pling and also, full use should be made of the tongue and groove 
in each pattern so they are properly interlocked. 

Refractories should be applied with minimum thickness of 
joints and bonded with a suitable fire clay or cement mortar 
that will set within a close range of the maximum furnace tem- 
perature developed. A thin coating of this same clay should then 
be brushed over all exposed surfaces and be allowed to dry out 
for at least one hour before firing. It is also beneficial to fire 
boiler with hot water and use blower to expedite drying. 

The members of the committee were H. R. Barclay (chair- 
man), general boiler inspector, Northern Pacific; H. C. Haviland 


(vice-chairman), supervisor of boilers, New York Central; H. M. 
Cooper, regional boiler inspector, Baltimore & Ohio; T. H. 
Moore, general boiler inspector, Western Maryland; M. R. 
Francis, general boilermaker, Norfolk & Western; W. B. Graham, 
mechanical inspector, Gulf Coast Lines, Missouri Pacific; H. H. 
Service, general boiler inspector, Atchison, Topeka & Santa Fe; 
H. E. Gregory, assistant boiler inspector, Canadian Pacific; W. S. 
Doughlas, chief boiler inspector, Canadian National. 


Discussion 


L. J. Johnson, Jr., Florida East Coast, said that his road uses 
a round burner with 10 atomizer slots around the oil opening 
and it gives perfect atomization and combustion. The F. E. C. 
formerly set the burner at the table plate from 7 to 8 in. where 
it struck the platform with an up-angle toward the flash wall, 
and this resulted in carbon due to the flame drag in the pan. 
An arched table plate is now used with the burner 14 in. at the 
mouth down to 12 in. at the flash wall, and carbon is eliminated. 
Brick requires renewal only at annual inspection. 

J. B. Tracy, Central Refractory Company, said that when the 
Missouri Pacific changed from laying up their pan with fire clay 
to a high-temperature air-setting cement the cost was halved, 
and since then the M. P. has used the air-set cement exclusively. 
J. D. Johnson, chief boiler inspector, Missouri Pacific, added that 
troubles with laid brick becoming loose from premature ex- 
plosion is eliminated where an air-set cement is used. 


Procedure for Seal Welding Staybolts 


Following is the procedure recommended in applying seal 
welded staybolts: 

l. Clean off sheets by sand blasting or grinding before stay- 
bolt holes are tapped. 

2. Tap out staybolt holes from outside of firebox. 

3. Screw in staybolts from outside making sure they are a 
snug fit. 

4. Remove all oil from firebox sheets, staybolt holes and ends 
of bolts. 

5. Cut off bolts to driving lengths at outer ends. 

By preparing the firebox end as follows the life of firebox 
plates has been doubled and leakage reduced to minimum: 

l. Staybolts that are seal welded are applied in the usual 
manner, heads driven on the outer ends and held on with a 
heavy dolly bar approximately 60 lb. weight, then driven on the 
inside using a flat die in an air hammer not working the edge 
of head down to the sheet. А cutter in the air motor chamfers 
the head 30 deg. to the junction of the threads in the sheet at 
the same time removing mill scale and any foreign matter ad- 
jacent to the staybolt end, clean bright metal is obtained 346 in. 
around the outer end to be welded. Welding is started at the 
bottom center and continues all the way around without break- 
ing the arc. 

2. Chamfer the end of the bolt to a 60 deg. angle before it 
is applied to the side sheet, then screw the bolt in with a snug 
fit so that the chamfered end projects 582 in. inside of the sheet. 
The welding of each bolt is made in two passes, the first pass 
starting past center top and down one side of the bolt past the 
bottom center; the second pass is on the other side of the bolt 
z^ overlaps the other half of weld. 

3. Apply the bolt in the usual manner; drive the bolt on the 
outer end with tit snap, holding on with 60 to 80 lb. dolly bar; 
then drive inner end of bolt with tit snap; properly clean sheets 
and weld starting past center top and down one side of bolt past 
bottom center; the second .pass on the other side of bolt over- 
laps other half of weld. Then seal weld staybolts using %4-in. 
electrodes, AWS E-6010 or E-6012. 


Seal-Welding Taper Bolts 


The procedure for seal-welding taper bolts on New York Cen- 
tral Niagaras with 522 crown bolts on each is as follows: 
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The crown bolt holes are tapped and the bolts threaded, ap- 
plied and cut to length for driving on the wrapper sheet end, 
the crown sheet end is held on and the bolt driven. 

After the crown bolts are driven and all other boiler work 
completed, the boiler is subjected to a hydrostatic pressure of 
300 lb. All crown bolts leaking on firebox end are replaced. 
Following the hydrostatic pressure of 300 lb., the oil and other 
foreign substances which may have entered the boiler in course 
of repairs are boiled out as follows: 

1. Remove dome cap: 

2. Fill boiler with warm water to two gauges. 

3. Apply 200 lb. of an approved chemical cleaning agent 
through dome cap opening. 

4. Apply steam line to front corner mud ring washout plug 
hole and allow water in boiler to boil four hours. 

5. After boiling for the prescribed time, apply warm water 
line to blowoff cock and allow water to overflow through dome 
opening for three hours. 

6. Drain boiler, remove plugs and wash boiler. 

With water in the boiler, the firebox end of crown bolt is 
cut to length with a torch leaving four full threads projecting 
through the sheet. The crown bolts are then faced off, using a 
facing tool The threads are removed from bolts projecting 
through the fire side of the crown sheet preparatory for welding, 
using a special tool. 

After the crown bolts are prepared for welding, the entire 
area of the crown sheet where the crown bolts are to be welded 
is dry sandblasted, after which one-half of the circumference of 
each bolt is welded. All crown bolts are again sandblasted to 
remove the flux, after which the unwelded part of the crown 
bolts is welded. After the welding of all crown bolts is com- 
pleted, thoroughly clean by sandblasting for final inspection. 
Material used for the welding of crown bolts is AWS-6012 5o-in. 
electrodes, or equivalent. The boiler is tested 25 per cent above 
working pressure and all welds inspected under pressure. 

The committee members were Floyd R. Seeley (chairman), gen- 
eral boiler inspector, Union Pacific; B. G. Kantner (vice-chair- 
man), general boiler inspector and welding supervisor, Reading; 
J. D. Johnson, chief boiler inspector, Missouri Pacific; C. A. 
Norton, general boiler inspector, Canadian National; R. A. 
Culbertson, general master boiler maker, Chesapeake & Ohio; 
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А. P. Robersen, district boiler inspector, Great Northern; V. С. 
Vogel, welding supervisor, Chicago, Rock Island & Pacific; C. E. 
Tolen, welding instructor, Cleveland, Cincinnati, Chicago & St. 
Louis; O. H. Kobernick, general boiler supervisor, New York, 
Chicago & St. Louis. 


Discussion 


J. D. Johnson, chief boiler inspector, Missouri Pacific, re- 
ported on two 285-lb. locomotives with seal welded staybolts 
that have run about 200,000 miles. Out of a thousand bolts ap- 
plied, about 200 hair-cracked at the front and back end of the 
bolt after about 2 months' service, but none ever leaked a drop 
and none have been renewed. 

H. H. Service, general boiler inspector, Atchison, Topeka & 
Santa Fe, described an application of mild steel staybolts to the 
side sheets which was done by turning the firebox over on the 
side and welding downhand, using E-6013 electros, single bead 
work. The bolts have not been touched since application. 

R. W. Barrett, chief boiler inspector, Canadian National, said 
that when driving either iron or steel bolts and holding with a 
60-lb. dolly there is a tendency for the helper to get tired and 
the bolt is driven like a drum on an open plate. Proper holding 
will lessen the danger of forming hair checks. He mentioned 
that several years ago objection was taken to the application of 
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button head staybolts as they increased the holding strength of 
the crown sheet and in the event of low water the crown would 
resist to the point where a terrific explosion resulted. Seal welding 
the taper bolts likewise increases the holding strength of the 
crown sheet. The Canadian National advocates the strong and 
weak zone method. In this there are four rows of button heads 
and four rows of straight parallel bolts, and with this method 
there has not yet been a case of law water where the engine- 
man has not stepped off the cab. The weak zone gives out, put- 
ting out the fire while the strong zone holds the crown sheet 
and prevents a major explosion. 

F. R. Milligan, general boiler inspector, Canadian Pacific, said 
that the C. P. applied button head crown bolts and staybolis 
without any thread on the firebox of one 285-lb. locomotive, put- 
ting 42 staybolts in the area below the arch, a section that cracks 
quite a little. This was about 3 years ago and there has been 
no trouble; none has been touched and none has leaked. There 
has been no burning of the hands. By leaving the square on 
button head bolts the strength is increased substantially. 

Experience with the Miller-Grant all-welded staybolt on Mil 
waukee Road 285-lb. boilers appeared to have been successful 
After 11 months and between 70,000 and 80,000 miles in heavy 
freight service none of these bolts has been found to leak. 
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Road Foremen Discuss 


Diesel and Steam 


W. E. Sample 
President 
(Superintendent fuel con- 
servation, B.GO.) 


G. E. Anderson 
Vice-Pres. 
(General fuel supervisor, 
Great Northern) 


I a full three-day program, the Railway Fuel and 
Traveling Engineers’ association considered 15 ad- 
dresses, reports and papers dealing specifically with 
various problems pertaining to the training of engine 
crews for operating Diesel locomotives in the yard and 
on the road and with problems relating to steam-locomo- 
tive fuels. In addition, papers were presented on the 
relation of water treatment to fuel economy on steam 
locomotives, the education of steam locomotive crews, and 
braking control of passenger trains. 

The principal addresses were delivered by George A. 
Mueller, assistant to president, Lima-Hamilton Corpora- 
tion, and by James Hyslop, president, Hanna Coal Com- 
pany. Mr. Mueller's subject was Adaptability to Change, 
and he reviewed the rapid changes which have taken 


place in transportation, particularly during the past: 


century. 

Mr. Hyslop described the methods of cleaning and 
-feparing coal at some length. These, he sid; the 
bituminous coal industry had been forced to adopt. He 
commented on the importance of the coal and railway 
industries to each other and called attention to the sharp 
drop in the amount of coal burned by the railroads during 
1949. He also emphasized the fact that there are not 
enough cars in serviceable condition to meet the coal 
trafic demands. He also spoke of the importance of the 
cost of coal movement. The movement by belt conveyor 
which has been under discussion, he MEN would not be 
as economical as movement by rail, but that it would cost 
less than movement by rail at present rates. This, he felt, 
needed adjustment. 

Others who spoke informally were E. H. Davidson, di- 
rector, Bureau of Locomotive Inspection, Interstate Com- 
merce Commission, and J. J. Brinkworth, vice-president, 
New York Central System. Mr. Davidson referred to oil 
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Locomotive Operation 


L. H. Peters 


R. H. Francis 
Sec.-Treas. 


Vice-Pres. 
(General road foreman, 
equipment, St.L.-S.F.) 


leaks on Diesel.electric locomotives which are the cause 
of a considerable number of accidents. He emphasized the 
favorable position of the traveling engineer to help in the 
effort to keep the number of those accidents down. 

Mr. Brinkworth, who is an executive consultant of the 
association, emphasized the importance of smoke pre- 
vention. All over the country, he said, the smoke question 
is becoming of increasing importance to the people living 
in large cities. This is a problem, he said, for the mem- 
bers of the Railway Fuel and Traveling Engineers’ Asso- 
ciation. He paid tribute to the late A. A. Raymond, 
superintendent fuel and locomotive performance, New 
York Central, for his pioneer work in smoke prevention. 
Mr. Brinkworth expressed himself strongly in favor of 
getting settled the present labor difficulties which have 
led to government control. The sooner a settlement can 
be reached, the better it will be, in his estimation, for the 
industry as well as for the individual employees. He 
spoke of the responsibility of the traveling engineers for 
the prevention of accidents and particularly the need to 
exert their influence for careful observation of signal 
indications. 

The program this year contained ten items dealing 
with various aspects of Diesel-electric locomotive opera- 
tion, including the management of the locomotive itself, 
tonnage rating, yard operation and train handling. Five 
of the papers were prepared by railway men. Five were 
in the nature of presentations from the operating manuals 
of the locomotive builders and the builders of train- 
heating equipment. 

W. H. Fortney, chief road foreman of engines, Big 
Four district, New York Central, presented a paper on the 
methods employed by his railroad in instructing crews in 
Diesel locomotive operation. Z. Heskett, special engineer, 
Baltimore & Ohio, dealt with the tonnage rating of Diesel 
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locomotives. М. С. Stewart, Washington Terminal Com- 
pany, discussed Diesel-electric yard operation, and papers 
were presented by R. H. Francis, general road foreman 
equipment, St. Louis-San Francisco, on Handling Freight 
Trains with Diesel Locomotives and by P. A. Quarles, 
Atchison, Topeka & Santa Fe, on Controlling Trains with 
the Dynamic Brake. Mr. Francis was also the author of 
a paper on the Abuse of Diesel Locomotives. 

The following builders’ papers were presented: On-the- 
Road Trouble Shooting, by D. Martin, service engineer, 
Electro-Motive Division, General Motors Corporation; 
Operation and Trouble Shooting, by S. Lodge, American 
Locomotive Company; the Alco-G. E. Electrical Equip- 
ment, by H. R. Hill, General Electric Company; Opera- 
tion of the Elesco Steam Generator, by C. A. Leet, Super- 
heater Company, division of Combustion: Engineering 
Corporation-Superheater, Inc.; and Operation of Vapor 
Steam Generators, by G. C. Scott, Vapor Car Heating 
Corporation. 

R. A. Williamson, manager, railroad rolling-stock divi- 
sion, Locomotive and Car Equipment Divisions, General 
Electric Company, described the special features of a gas- 
turbine electric locomotive and told of the experience 
with the G. E. turbine locomotive on the Union Pacific. 

Papers pertaining to steam locomotives and their fuels 
are as follows: Locomotive Fuel Oil, by G. E. Anderson, 
general fuel supervisor, Great Northern; Coal Character- 
istics and Performance of Road Locomotives, by E. D. 
Benton, director, Division of Research and Fuel Engi- 
neering, Ohio Coal Association; Education of Steam 
Engine Crews, by A. H. Glass, chief power and fuel super- 
visor, Chesapeake & Ohio; Co-ordination in Control of 
Railroad Smoke, by H. C. Ballman, smoke regulation engi- 
neer, Columbus, Ohio. Water Treatment and Fuel Saving, 
by A. G. Tompkins, supervisor of water treatment, Bal- 
timore & Ohio. 

R. G. Webb, superintendent of air brakes, Chicago, 


Milwaukee, St. Paul & Pacific, was the author of a paper 
on Braking High-Speed Passenger Trains. Because of his 
death a few days before the convention, his paper was 
presented by J. M. Hemsey. 

The following officers were elected to serve during the 
ensuing year: President, G. E. Anderson, general fuel 
supervisor, Great Northern. Vice-presidents: R. H. 
Francis, general road foreman equipment, St. Louis-San 
Francisco; R. D. Nicholson, road foreman of engines, 
New York, New Haven & Hartford; Glenn Warner, fuel 
supervisor, Pere Marquette district, Chesapeake & Ohio. 
Members of the Executive Committee: F. T. McClure, 
general supervisor air brakes, Atchison, Topeka & Santa 
Fe; T. J. Conway, fuel supervisor, Texas & Pacific; О. D. 
Teeter, fuel supervisor, Denver & Rio Grande Western, 
and С. M. Moddrell, supervisor fuel and locomotive per- 
formance, Northern Pacific. 


President Sample Speaks 


In opening the convention President Sample reminded 
the members that throughout its history the purpose of the 
association has been to improve the locomotive service 
of American railroads and, in carrying this out, to assist 
in the education of all whose duties pertain to locomotive 
operation. “Our various committees,” he said, “have 
played a vital part in making the locomotive a more 
economical machine.” The continued success of the asso- 
ciation, he said, depends in large measure on the indi- 
vidual interest of the new and younger members. These 
he advised to participate actively in the affairs of the 
association. 

The opening address was to have been delivered by 
D. S. Ellis, then president of the Lima-Hamilton Corpora- 
tion. Because of his inability to be present, George A. 
Mueller, assistant to president of the same company. 
spoke. Abstracts of his address and a number of the 
reports and papers follow. 


Mr. Mueller’s Paper 


There is a distinct contrast between our worried and hurried 
world of today and the placid and easy-going world that existed 
a century ago. There can be no doubt in anyone’s mind but that 
this last century and more specifically, the last forty years, rep- 
resent an age of extreme development in all the various branches 
of knowledge. The arts and sciences have progressed at an amaz- 
ing rate—so great a rate, in fact, that for the past decade, most 
of us have been kept so busy and so active with our daily tasks 
that we have not had time enough to look at the distinct and 
remarkable contrast that exists between life as we know it now 
and life as it was years ago. 

Regardless of which field of endeavor we scrutinize, we can 
notice the same remarkable and extremely rapid development. 
Over a generation or two, we have become witnesses to such 
major developments as the growth and decline of whole trans- 
portation systems. Practically all of the people in this room 
remember the declining years of the canal systems. Interurban 
and electrified railway systems sprang up concurrently throughout 
the nation. Because of the rapid development of competing sys- 
tems of transportation, the electrified systems also died off. 

The rapid adoption of Diesel electric power by the railroads 
is, of course, familiar to all. 

This is part of what has gone before. What the future holds 
for the American railroads is difficult or impossible to predict. 
However, a glimpse of things to come is afforded by the con- 
temporary research and development programs now under way. 

Most of the locomotive builders are at work on gas-turbine 
power plants, pointing to the ultimate utilization of the heavier 
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and cheaper petroleum fuels or coal. There is serious activity 
under way, not only to develop machinery to burn powdered 
coal, but also to develop modified Diesel locomotives operating 
on gasified coal. 

Not long ago, I saw in the research laboratory of an Eastern 
university, a standard high-speed Diesel engine operating on 
about forty per cent fuel oil and sixty per cent powdered coal. 
The coal was so finely pulverized that after mixing with fuel oil. 
it remained in suspension and could be handled as a liquid 
through the engine fuel.injection system. 

In surveying all of these rapid advances, one fact becomes 
self-evident. As we study our modern way of life, all of these 
advances are distinctly tied in with the equally fast develop- 
ment of man's mechanical ability to design highly complex 
specialized machinery. And, what is equally important, to main- 
tain this intricate machinery, to permit the practical application 
of the newly found principles. We must have an organization 
technically trained to maintain these machines and structures 
in such condition that they can continue to operate day after 
day, year after year, in an effective and efficient manner. 

Where the old shop years ago had its supply of lubricants 
represented by a drum of sticky grease and another drum of 
lubricating oil, we now find that highly developed, specially com- 
pounded lubricating pils and lubricating materials are so numer- 
ous that few people are acquainted with all of the uses of the 
various individual products. We find that we have the silicones 
that can be considered as lubricants or insulating materials er 
which they can be made. We have new ferrous and non-ferrous 
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alloys. These things and the countless new items cropping up 
daily require highly trained and technically educated personnel 
for proper application to the maintenance job. 

In looking at the specific case of the modern Diesel electric 
locomotive, efficient and satisfactory maintenance organizations 
and programs are now being worked out. A short while ago it 
was felt that the use of this more efficient power had increased 
so quickly that the maintenance personnel had no chance to 
comprehend the full scope of their responsibilities. 

The situation has now changed. After much study, and many 
sad experiences in the field, the maintenance and service sched- 
ules focus attention on the smallest of items. These schedules 
are set up on the fundamental premise that if the smaller com- 


ponent parts of the Diesel are properly looked after, the larger 
assemblies and the locomotive as a whole will be satisfactory. 

The difference between acceptable steam locomotive main- 
tenance and Diesel electric locomotive maintenance is becoming 
greater daily because of the realization of the far greater com- 
plexity of the Diesel electric locomotive. 

Modern manufacturing and servicing methods have become so 
proficient that a tolerance of .001 in. is an everyday figure. Such 
tolerances and the close fitting that results have presented a 
new problem in their demands for careful storage and handling 
and entirely new conceptions of cleanliness. 

Whether or not the roads continue to obtain the economies 
predicted by the performance of new equipment is in your hands. 


Gas-Turbine-Electric Locomotives 
By R. A. Williamson, 


Manager, Railroad Rolling-Stock Division, Locomotive and Car 
Equipment Divisions, Ceneral Electric. Company 


A gas turbine is an internal-combustion engine like a gasoline 
or Diesel engine. It burns fuel directly in, or close to, the oper- 
ating engine and the products of combustion constitute the 
working fluid. Thus, it differs from the usual steam-engine or 
steam-turbine plant, where fuel is burned under a separate boiler 
which transfers the heat to an independent medium like water 
and forces that medium through the engine. There are a great 
many possible kinds of gas-turbine power plants, but I will 
discuss only the three which have so far been chosen for loco- 
motive use: (1) Single shaft, either plain or with regenerator; 
(2) double shaft; (3) free-piston gas producer with power 
turbine. 

The plain single-shaft open-cycle plant involves an air com- 
pressor which takes in air, compresses it to several times at- 
mospheric pressure, forces it through a combustion chamber, 
where heat is added by burning fuel, and then through the 
turbine, which drives the compressor and connected useful 
load. To recover some of the exhaust heat otherwise wasted up 
the stack, a heat exchanger between the turbine exhaust and 
compressor discharge may be added. This is usually called a 
"regenerator." 

The double-shaft plant uses two separate turbines and one or 
two compressors. One turbine and compressor operate as a unit 
furnishing hot gas to the other, which may drive the useful load 
only (if a turbine alone) or assist in producing hot gas (if the 
second turbine drives another compressor as well). 

The free-piston gas producer is essentially an opposed-piston 
Diesel engine without a crankshaft. It produces no mechanical 
power but the exhaust supplies hot gas to a power turbine. 

Like a gasoline or Diesel engine, the single-shaft gas turbine 
has no torque at standstill, since there is nothing to force the 
working medium through the engine until the compressor starts 
to turn. It must be cranked like an engine and will supply useful 
power at the shaft between about half and full speed. In loco- 
motives, it demands the standard direct-current generator-traction- 
motor drive used with Diesel engines. The power turbine of either 
the two-shaft gas turbine plant or the free-piston gas-producer- 
turbine plant can deliver torque at all speeds from full down to 
zero; therefore, it is possible to use other forms of drive with 
them. 

[The author here reviewed the present world status of gas- 
turbine locomotives, of which there are 10 now built or projected. 
These are two built by Brown-Boveri in Switzerland—one for the 
Swiss Federal Railways and one for the Western region of the 
British Railways; one being built by Metropolitan-Vickers Elec- 
trical Company in England for the Western region of the British 
Railway; one by Alsthom for the Mediterranean-Nigeria Railway, 
concerning which little information is available; two to be built 
by the Baldwin Locomotive Works—one now under construction 
for the Atchison, Topeka & Santa Fe, and the other being de- 
signed for the Locomotive Development Committee; one which 
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has been built by the Westinghouse Electrical Corporation; one 
involving the free-piston gas producer being built by the Lima- 
Hamilton Corporation for the Pennsylvania; and the General 
Electric Company's locomotive which is in service on the Union 
Pacific. His report on this locomotive follows.—Editor.] 

Our own locomotive is а 4,500 hp. freight unit with a single- 
shaft power plant burning Bunker C oil. It has no regenerator. 
A small boiler operated on Diesel fuel heats the Bunker C oil, 
and a Diesel-generator set is used to supply auxiliary power and 
air when the main turbine is not running. Preliminary testing 
was done on our Erie test track in late 1948, and on the Penn- 
sylvania and Nickel Plate in early 1949. In July it was sent to 
the Union Pacific for extended testing in regular freight service, 
and is still there. It was run first between Los Angeles, Calif., 
and Salt Lake City, Utah, for high altitude and hot weather 
testing, then between Green River and Cheyenne, Wyo., and is 
now running between Cheyenne and Council Bluffs, Ia. Up to 
September 3 it had run 55,000 miles in freight service, produced 
184,391,000 gross ton-miles, and burned about 899,000 gallons 
of oil. This corresponds to an average load of 3,350 tons, against 
about 3,000 tons for 4,500-hp. three-unit Diesel-electric freight 
locomotives on the Union Pacific. 

Now, what have we found out so far? 

Five hundred hp. per axle is a figure often tossed about as a 
limit beyond which locomotives become "slippery." Our loco- 
motive is rated 562 hp. per axle and under favorable conditions 
will develop 675; therefore, many prophesied it would be “slip- 
pery." Actually it has acquired an enviable reputation for being 
exactly the opposite. This may be due to the 20-notch control, 
circuit arrangements, and running gear characteristics. 

Although this locomotive was built double-ended, nobody has 
ever used it that way, so we have closed up one operating cab 
and installed additional fuel capacity there. 

Trouble was expected in tunnels because of possible exhaust 
recirculation into the main air intake. Elaborate tests have not 
been made, but we have operated the locomotive at very low 
speeds forward in several tunnels without any difficulty. It is 
not possible to back into the exhaust indefinitely, for obvious 
reasons. 

We effected a noticeable improvement in overall fuel economy 
by discarding the direct air-brake compressor drive and installing 
a motor-driven compressor. This enables us to pump up trains 
before starting the main turbine, and to shut down the main 
turbine when making extended meets along the road. 

There are limits to the range of fuel oils which can be burned, 
from the standpoints of both heating and filtering limits and 
ash content and nature. We are continuing tests aimed at estab- 
lishing what these limits are. 

All in all, we are gratified with the information so far obtained, 
and expect to keep the locomotive in further operation to shed 
more light on the future. 
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Instructing Crews in Diesel Locomotive 
Operation 
By W. H. Fortney 


Chief road foreman of engines, Big Four District, New York Central 


Eight different engine crews operate the same locomotives be- 
tween Harmon, N. Y., and St. Louis, Mo., so it is very impor- 
tant that uniform and proper instructions be given and under- 
stood by all concerned for good performance. 

On the New York Central System we have a definite set of 
instructions to follow, issued from our New York Office, and all 
supervisors instruct engine crews according to these instructions, 
regardless of type of locomotive. In that way we do not have 
conflicting instructions and do not confuse the enginemen in 
operation. We have had representatives from different manufac- 
turers state that it is not necessary to reduce the throttle to 
No. 3 position over railroad crossings, or No. 4 position when 
braking a train, etc., stating it restricts the performance of 
their locomotive. Nevertheless, we instruct our enginemen to 
operate Diesels, regardless of type, according to instructions. 

Instructions in the Electro-Motive operating manual are to 
reduce the throttle to No. 6 position or below when braking 
a train. We instruct our enginemen to place the throttle in No. 4 
position because No. 5 and No. 6 throttle positions are such 
that, if any one of the safety brake applications should occur, 
as a result of getting the engineman's foot off the safety pedal, 
automatic-train-stop application, over-speed or an emergency 
brake application, and the engineman did not get his throttle 
out of these positions immediately, he would kill his engines. 

The inception of the Diesel electric locomotive created new and 
additional problems for the engineman and for the road foreman. 
The Diesel engine is a radical change from the steam locomotive 
and, therefore, took considerable study by the supervisors so 
that they in turn could relay the knowledge acquired to the 
engineman. Our Diesel instruction car has done a wonderful job 
in the education of engine crews, whereby they can learn the 
fundamental principles of the Diesel locomotive and locating 
trouble when it occurs, as they can actually see in the car a cut- 
away of all the electrical equipment and how it functions. 

Correct operation of Diesel locomotives depends generally on 
proper instructions being given when qualifying engineers and 
firemen. The road foremen of engines and the assistant road fore- 
men of engines should be well qualified themselves and be able 
not only to instruct, but to operate the locomotive to demon- 
strate if necessary. 

You all know that it takes time and patience to convert an 
engineman who has been brought up with steam locomotives, 
to Diesel-electric operation. The fireman is a much younger man 
and he is able to grasp ideas and absorb information more 
readily. The engineer does not have the opportunity to acquaint 
himself with the equipment in the engine room at engine-crew 
changing points, because he has certain duties to perform in 
the cab that prevents him from checking the engine room. 

About all the information the engineman receives is the in- 
struction given him by supervisors and the Diesel instruction 
car and our Diesel operating manual. Therefore, that is the 
reason it takes much longer to educate enginemen on the differ- 
ent appliances of the engine-room and trouble-shooting. Firemen 
today are the enginemen of tomorrow, and I believe that in a 
five-year period we should have well.educated enginemen who 
will not only have knowledge of operation, but trouble-shooting 
as well, because of the experience gained as firemen. 

After enginemen and firemen are qualified they may make 
trip after trip without any difficulty. Then, when something hap- 
pens, they forget what to do. In starting the new engineman out 
on a Diesel locomotive, he should be placed in the engineman’s 
seat at the beginning, because a well-qualified supervisor can 
observe operations and keep an engineman out of trouble by 
standing next to him, and by this method he gets the feel of 
the different appliances immediately. He has the opportunity 
of applying his brakes and releasing them. That gives him the 
feel of the brake valve standing still. Then, the supervisor can 
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NEW YORK CENTRAL INSTRUCTS ENGINEMEN IN 
SEVEN STEPS 


Step 1 


1—Operating automatic train stop equipment and how to reset. 

2—Speed governor control: 65 m.p.h. on freight and 95 m.p.h. 
on passenger. 

ыы control feature, dead man's pedal and the cut-out 
valve. 

4—Application valve, brake valves and cocks and engineman's 
controls. 

5—Pneumatic control switch, known as the PC switch, and 
how to recover. 


Strep 2 


6—Throttle emergency stop button; 5 and 6 positions of 
throttle. 

7—Ground protective relay, where located, and why necessary. 

8—Engine overspeed trips. 

9—Emergency fuel cutoff valves. 

10—How to check lube oil and cooling water for proper run- 
ning levels and where to apply cooling water. 


Step 3 
11—Distribution panel. 
12—Engine-control instrument panel. 
13—Lay-shaft manual control lever. 
14—How to start engine and to put it on line, at idle and 
under load. 
15—How to isolate and stop engine. 


STEP 4 


16—Proper operation of throttle. 

17—Wheels slipping and wheel-slip light; proper sanding. 

18—Application and release of hand brakes. 

19—Proper changing of controls, cab to cab on A units and 
A and B units and proper use of hostler controls on B units. 

20—Preparing locomotives to be towed dead in train. 


Step 5 


21—Throttle positions, indicating pointers and load meters. 

22—The proper operation of the fuel supply system and how 
it is pumped from the tank through filters and injectors and 
returned to tank. Explain 5-, 60- and 100-lb. sight glass. 

23—Low-oil-pressure alarm and causes for same. 

24—Hot-engine alarm; automatic shutters. 

25—Hot-journal alarm. This was used on our first seven pas- 
senger locomotives, but now we use only the stink and smoke 
bombs. 


$ТЕР 6 


26—Checking engine starting contactors after starting. 

27—Checking battery-charging ammeter. 

28—Checking control air pressure and why necessary on lo- 
comotive. 

29—Draining moisture and condensation from the air-brake 
system and reservoirs. 

30—Traction-motor blower fans. 


Step 7 


31—The proper operation of fan clutches and radiator shutters. 

32— The transition indicator and shift lever, and overloading. 

33—Dynamic braking, and the warning light and unit selector 
switch. 

34—Air braking with power running through water. 

35—Draining the cooling system; normal lube-oil pressures. 
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explain the throttle, the reverse lever, the control buttons that 
have to be in or out, the gauges, and different appliances in 
the locomotive cab that have to be operated. 

The New York Central issued a stencil June 30, 1945, whica 
had 35 items to teach engine crews on Diesel passenger and 
Íreight locomotives, spacing five items apart to teach at a time. 
This has proved very successful in instructing because, by taking 
five items at a time and making sure that the engine crews 
understand them, it not only qualified the crews for good oper- 
ation, but for trouble-shooting as well. If crews understand the 
35 items listed, they are well-qualified to operate Diesels. 

[New York Central operating and trouble-shooting instructions 
are included in Mr. Fortney's paper.—Editor.] 


Discussion 


In answer to questions, Mr. Fortney reiterated that the New 
York Central requires more knowledge of the eng:neroom on the 
part of the fireman than it does of the engineman. He said 
that they instruct firemen out on the line or in the yard, 
wherever they are called. New firemen are required to make trial 
trips. It is a hardship on the railroads, he said, that men cannot 
leave the cab when the locomotive is at work. In addition to the 
instruction which they can get from Manuals and which can be 
given while the locomotive is standing still, he said, many new 
men ride the locomotive on their own time to learn something 
about what happens while it is in operation. 


Diesel-Electric Yard Operation 
By M. G. Stewart 


Washington Terminal Company 


We have 52 miles of track in the Washington Terminal. The 
maximum curvature is 12 deg. and the maximum turnout is a 
number eight. Our station consists of two levels—an upper and 
a lower. The upper level has 20 stub-end tracks. These are used 
primarily by trains entering and leaving Washington over the 
Baltimore & Ohio and the Pennsylvania. The lower level consists 
of 10 tracks, one of which is a stub-end track and the other nine 
continue through and form the connection to the south. These 
tracks are used primarily by the Southern, the Chesapeake & 
Ohio, and the Richmond, Fredericksburg & Potomac. Adjacent 
to the tracks mentioned there are parallel sidings for mail- 
handling facilities, Railway Express Agency, storage tracks, and 
the terminal power house. 

The entire property of the Washington Terminal is within the 
city limits of the District of Columbia, and all of our tracks 
and buildings are surrounded by government buildings and resi- 
dential sections. Our station is within three blocks of the Cap- 
itol, itself. 

We have 130 passenger trains arriving and 130 passenger trains 
leaving the Terminal daily, these being split up into 53 Penn- 
sylvania trains arriving and 53 leaving; 40 B. & O. trains arriv- 
ing and 40 leaving; 21 R. F. & P. trains arriving and 21 leaving, 
and three C. & O. trains arriving and three leaving. These trains 
have to be broken up on arrival and remade for departure, and 
many of them are on a fast schedule from the time of arrival 
to the time of departure. These movements are handled by 60 
yard crews—23 working the daylight trick, 19 working the middle 
trick, and 18 working the midnight trick. One of the main ad- 
vantages of the yard Diesel-electric locomotives is the elimina- 
tion of smoke, flyash and noise. 

The difference in availability between the Diesel-electric loco- 
motive and the steam locomotive can be attributed to (1) the 
daily services required to keep the steam engine in operation 
(going to the water station about three times a day and cleaning 
the fire and coaling the engine at least once daily) while a 
Diesel can be operated a whole day with very little attention. 
(2) The monthly inspections of a steam locomotive generally con- 
sume from two to three days, while this takes only about seven 
hours on a Diesel-electric locomotive. (3) The steam locomotive 
takes from 30 to 60 days for a general overhaul, while for a 
Diesel locomotive it takes only from four to five days. (4) Con- 
siderably more time is required to clean the steam locomotive 
than the Diesel locomotive because of the dust, continuous fly- 
ash and the ashes from the ashpan. 

The introduction of the Diesel locomotive in our switching 
operations on the Washington Terminal has given us a very clean 
performance, and eliminates the necessity of continuously wiping 
the cab appurtenances and the movable parts of the locomotive. 
Another petty annoyance of enginemen which has been eliminated 
by the Diesel are the steam leaks which develop in and about 
the steam locomotive. All this adds to the comfort of the engine 
crew. 
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The cleanliness of the Diesel is also very important on the 
Washington Terminal, as our work is the handling of passenger- 
train equipment exclusively. The Diesel locomotives are playing 
an important part in helping to keep this equipment clean and 
to make it easier to clean, thus cutting down on the operating 
expenses and personal injuries. 

The Diesel can be shut down and left unattended for as long 
as desired, with practically no expense, while with the steam 
locomotive, when idle, if the steam pressure is kept up, you have 
not only the cost of coal and water but the added cost of a 
watchman's compensation. 

We have found on the Terminal that since changing to Diesel 
operation derailments have been reduced because the Diesel truck 
is more flexible for rounding curves and going over switches and 
general track arrangements than the driving wheels of the steam 
locomotive. 

Since changing to Diesel operation we receive fewer complaints 
from passengers about rough handling, notwithstanding that these 
trains are transferred from one track to another with many cars 
in each movement and a portion of our station has tracks which 
are on an abrupt grade. 

There has been continuous discussion among the enginemen 
relative to the throttling of the Diesel locomotives as compared 
to the steam locomotives since the Diesels arrived. Men who feel 
that they did a better job with the steam engine are improving 
their performance daily in handling the Diesels. 

Washington, D. C., is practically at sea level. During the spring 
and fall seasons the District is frequently covered with fog. This 
requires vigilance of the highest order. Diesel crews are for- 
tunate in having a complete view of the roadway at all times 
Írom their usual positions in the cabs. Yard operation, with the 
numerous tracks, curves, switches and signal system, demands 
that the crews be on the alert at all times. The large windows 
both in the front and rear of the cabs of Diesel locomotives pro- 
vide a full view of the signal system at all times, even during 
the most inclement weather. Many hazards have been eliminated 
because of this one provision—a full and unrestricted view. 

Diesel switching locomotives operating on the Washington 
Terminal are 1,000 hp., have a tractive force of 74,670 lb. Ad- 
hesion is 30 per cent. Our heaviest steam locomotives have a 
tractive force of 76,154 lb. and a factor of adhesion of from 
3% to 4%. The Diesel locomotive has a constant torque at a 
constant speed which gives a steady pull on the drawbar be- 
tween the locomotive and the cars. This is important to us as 
a large per cent of the cars handled at Washington Terminal 
during shifting movements are occupied by passengers and at 
times meals are being served in the dining cars. 

The controls in the cabs of the Diesel-electric locomotives are 
readily accessible to the engineman without leaving his seat. 

With the introduction of the Diesel locomotive the fire hazards 
of the American railroads have been greatly reduced. During 
the past 50 years the claims paid by the railroads for fires 
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claimed to have been started by steam locomotives to industries, 
homes, farm buildings, grass and timber land, have run into 
millions of dollars. It is a fair assumption that many of these 
claims were based on mere conjecture and inasmuch as the 
operating heads of the railroads were anxious to avoid publicity 
and long periods of litigation, settlements were made. Moreover, 
many of the industries, located adjacent to the railroads, were 
shippers. Е 

Immediately on delivery of the Diesel-electric locomotives a 
suitable flange oiler was applied. The flange oiler goes a long 
way in cutting down the general wear on wheel flanges and rails. 
On account of the equal distribution of weight on the wheels 
of the Diesel, the overall track structure is easier to maintain. 
Discussion 

The questions asked of Mr. Stewart after he had completed the 
presentation of his paper indicated an interest in three subjects: 
flat spots on the locomotive wheels, flange oilers, and rough han- 
dling in switching passenger trains. In answering questions on the 
flat spots, Mr. Stewart called attention to the fact that the Wash- 
ington Terminal deals exclusively with passenger trains. This 
means that the size of cuts handled in the yard are relatively 
small and that in many movements, when the cars are occupied, 


the train brakes are coupled up and are used in controlling the 
speed of the movements. He said that when the Diesel.electric 
locomotives were new, they reduced the pressure of the independent 
brake to 40 lb. per sq. in., but later this was increased to 45 lb. 
No wheels, he said, have had to be removed from Washington 
Terminal locomotives on account of flat spots. 

The remarks on the subject of flange oilers indicated some 
dissatisfaction with oil for application to flanges is the effect of 
changes of outdoor temperature оп the viscosity of the oil. If, 
for instance, an oil of light viscosity is being used because the 
weather is cold and there is a sudden warm spell, the light oil 
will thin out and be spread onto the wheel treads. This has led 
to the development of interest in the use of graphite, but questions 
brought to light practically no experience with it. 

In reply to questions with respect to rough handling of pas- 
senger cars on the Washington Terminal with Diesel-electric loco- 
motives, Mr. Stewart said that this was a matter which had to be 
followed up persistently and that the enginemen were improving 
steadily. At the beginning of their Diesel experience he said 
that three special-duty men had been assigned, one on each trick, 
to watch the performance of the engines closely. These men 
were kept in service for two years training enginemen and 
correcting their performance. 


Handling Freight Trains with Diesel 
Locomotives 


Good handling depends upon the proper make up of trains 
and upon the physical characteristics of the track over which 
the train is operated and on the judgment used in the actual 
handling of the train. The ideal make-up of trains means all 
loads or all empties. The next best make-up would be loads and 
empties equally mixed. The next would be heavy loads ahead 
of light loads, and last, loads on the head end and empties on 
the rear. Because of blocking of trains it is not always practical 
to have trains made up to afford better handling. Therefore, 
enginemen should know before departing from a terminal or 
points where consist of train has been changed, the make-up 
of the train in order that he may use the best method of handling. 


Brake Test 


When testing brakes, after the brake system on a freight train 
is charged to not less than 5 lb. below the standard pressure for 
that train, a 15-lb. service reduction must be made upon request 
or proper signal, then note the number of pounds of brake-pipe 
leakage per minute as indicated by the brake-pipe gauge, after 
which the reduction must be increased to a total of 20 lb. The 
piston travel on all cars must be between 7 and 9 in., and the 
brake rigging not fouling. When cars are picked enroute, subse- 
quent to a terminal brake test, brakes should be tested on these 
cars in accordance with instructions. 

Where an excessive brake-pipe gradient exists due to leakage, 
the initial reduction will produce a fast rate of brake-pipe run- 
away from the head end causing the brakes to apply more 
heavily at that location, resulting in undue run-in of slack. For 
this and other reasons, it is essential to use first service position 
of the automatic brake valve when making the initial reduction. 
It is important for good train handling that leakage be reduced 
to not over 5 lb. per minute. 

The handle of the automatic brake valve should not be moved 
from running to lap position anticipating a brake application. 
This is an unsafe practice and is liable to cause undesired quick 
action of train brakes, or if the position of the handle should 
be forgotten it would be the same as a closed angle cock. 


Starting 


While starting the train, care must be exercised by observing 
the ammeter and using only the amperage necessary, With the 
modified maximum field start that has been incorporated in most 
E.M.D. governors we are able to do a better job of starting; 
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however, it is possible to apply power so slowly that the train 
slack is stretched tighter and tighter without the locomotive 
moving any appreciable distance. The draft gears are now 
stretched throughout the entire train and the rear end has not 
moved. To start, it will be necessary to lift the entire train, 
therefore more power is applied and the weak or 50 per cent 
broken coupler or weak draft gear gives way and we have a 
separation. Therefore, it is essential to know where the slack is 
before attempting to start. If the stop was made by the same 
engineman, he knows whether the slack is bunched or stretched. 
On the other hand, if he had nothing to do with the assembling 
of the train when it was made up or did not make the stop, he 
has no knowledge of the location of slack and great care must 
be exercised when starting. 

If necessary to take slack, the slack of the entire train should 
be taken. If on a heavy ascending grade, it is better to apply 
the train brakes before taking the slack, then release the loco- 
motive brakes and brakes on a few head cars, applying power 
until the locomotive moves back the distance the slack amounts 
to which, on the average draft gear, is one car length for each 
80 cars. It will then be necessary again to apply the train brakes 
with a full service application in order to insure a release. Sand 
should be used sparingly during the backward movement to pre- 
vent slipping when starting. 

When starting with the head end of the train on a descend- 
ing grade, care must be exercised to prevent the head end moving 
at a too rapid rate before the rear end of the train is in motion. 
The locomotive should be moved slowly until the entire train is 
moving and the speed should be kept slow, giving trainmen an 
opportunity to inspect the train and board the caboose safely. 


Slow-Downs and Slack Control 


To avoid rough handling of freight trains through sags and 
around curves, with a three-unit, 4,500-hp. Diesel and a train 
consisting of 70 cars or less, the majority of loads on the head 
end, drifting of the locomotive is not necessary. It is good safe 
train handling to pull the train through sags against brake appli- 
cations in order to keep the train stretched for slack control. 
When making a slack-control application do not permit the Diesel 
locomotive brakes to apply during the application. Make no throt- 
tle changes if in Run 8 position; if in a lower position, advance 
the throttle one position during the time the brake valve is ex- 
hausting, timing the application so that it is completed as the 
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Diesel enters the low part of the sag or approaches the entrance 
to the curve. 

If the speed is reduced to where the load meter indicates an 
increase of 30 to 40 amp. during the brake application, the 
throttle must be reduced one position until the train brakes have 
been released, then the throttle can be advanced. 

When making a slow down for other causes with a train of 
70 cars or less, the throttle should be reduced gradually to Run 4 
position and time allowed for slack adjustments, making an initial 
reduction of 8 lb., using first service position of the brake valve. 
If time and distance will permit, further reduction of brake-pipe 
pressure may be made by leaving the brake valve in first service 
position. If time and distance will not permit, make a split re- 
duction of not over 2 lb. each. During the slow down the Diesel 
throttle must be reduced one throttle position for each build-up 
of 30 to 40 amp. on the load meter and the throttle should be 
in a position where the load meter does not indicate above 200 
amp. at the time the brakes are released. Diesel locomotive brakes 
must not be permitted to apply throughout slow down. i 

When train consists of more than 70 and less than 100 cars 
avoid as far as possible the use of the train brakes to make a 
slow down. Instead, reduce the Diesel throttle sufficiently in ad- 
vance to meet speed requirements. When necessary to use train 
brakes to meet speed requirements, the throttle should be grad- 
ually reduced to idle, permitting time for slack adjustments, 
following by an initial reduction of 7 to 8 lb., using first service 
position. Make no throttle changes, add to the initial reduction 
light split reductions of not more than 2 lb. each, to further re- 
duce train speed and insure getting a total reduction of 15 lb. 
Release can be made at a speed of not less than 20 m.p.h. Do not 
permit the locomotive brakes to apply during the slow down ex- 
cept just before placing the brake valve in position to release the 
train brakes. The independent brake on the locomotive should be 
applied to a valve of not less than 20 lb. and held applied until 
sufficient time is allowed for train brakes to release. Then the 
brakes on the locomotive must be released in light graduation 
of not more than 4 lb. each to permit the spring slack to adjust 
in the draft gears. When slack is adjusted the throttle may then 
be advanced slowly to meet requirements. 

When a train consists of 100 to 140 cars handle as outlined 
for 70 to 100 cars, except that release of train brakes must not 
be attempted when speed is below 30 m.p.h. and a total brake- 
pipe reduction of 20 lb. has been made. 

When the speed restriction is less than the minimum speed 
for release and by releasing train brakes at this speed the train 
speed cannot be reduced to meet the speed restrictions, the train 
must be brought to a stop and brakes released before attempt- 
ing to start. 


Stopping Freight Trains 


To stop a freight train consisting of 70 cars or less (except 
one having loads behind empties) and train speed above 15 
m.p.h., have the slack all out by using a pulling throttle, make 
an initial brake-pipe reduction of 8 lb., increasing the throttle 
one position if in any position below Run 8 and do not permit 
the locomotive brake to apply. Split reductions of 2 lb. each 
should be added if necessary. When the brakes become effective 
and the train speed is reducing, the throttle should be closed 
to idle, one position at a time, so that it is in idle position at 
least 100 ft. before stopping, and have service exhaust dis- 
charging and locomotive brake applied during the last 40 ft. 
of the stop. To stop a freight train of 70 cars or less having loads 
behind empties and trains consisting of more than 70 cars of 
any make-up, the throttle should be reduced to idle, one position 
at a time and time permitted for slack adjustment. Then make an 
initial reduction of 6 lb., keeping the locomotive brake from ap- 
plying. If necessary, further light split reductions of 2 lb. each 
may be added. When the train is within 40 ft. of the stopping 
point, make а final reduction having the service exhaust open 
and locomotive brakes fully applied as the stop is completed. 
Stops should be made with a total of not over 12 lb. application 
when possible. 

To stop a freight train with the automatic brake at speeds 
below 15 m.p.h. the throttle must be reduced to idle position 
early enough to drift to a very slow speed, allowing time for 
slack adjustment. Make an initial reduction of 6 lb., giving time 
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for further slack adjustments and if grade and conditions re- 
quire, further light split reductions may be added, having service 
exhaust open as stop is completed. Stop should be made with a 
total reduction in brake-pipe pressure of not more than 10 lb. 
A further reduction should be made after the train has been 
stopped in order to insure a release. 

Freight trains should generally be stopped with train brakes, 
but where speed, weight of train, grade, and time will permit, 
it is permissible to make the stop with the Diesel brake alone. 
Very little pressure should be used in the brake cylinders on the 
Diesel until the slack has had time to close against the loco- 
motive. Stop should never be made with the independent brake 
Írom speeds above 10 m.p.h. Keep brake cylinder pressure on 
locomotive at a value that will not cause sliding of wheels. 

When a train is stopped on an ascending grade by use of the 
Diesel brake, the cylinder pressure must be reduced as speed re- 
duces and the brake released and power used to stretch the 
train gently before coming to a stop. If handled differently, the 
compressed draft-gear springs will start the train moving back, 
producing rough slack action. lf the train starts to move back, 
do not attempt to stop it quickly with either the automatic or 
independent brake. Stop with a light application of the train 
brakes. 

When working power at slow speed do ‘not close the throttle 
suddenly and follow quickly with a brake application, unless 
some impending danger is great enough to warrant risk of severe 
slack action that may do serious damage. If time will permit, 
move throttle to idle position, one position at a time, and give 
time for the slack to close gradually, then stop by applying the 
train brakes 40 ft. in advance of the stop or by use of locomo- 
tive brake only. 

When stopping a freight train while moving back at slow speed, 
make a light application of train brakes, keep locomotive brake 
from applying and work power to within a few feet of stop. 
Do not make a final reduction. 


Emergency Stops : 

When necessary to make an emergency stop application, move 
the automatic brake-valve handle to emergency position and leave 
it there until the train stops. Close the throttle to idle position 
after the brakes are applied and start sand. 

In case of emergency action of train brakes caused by other 
than the handling of the engineman, move the automatic brake 
valve to lap position and leave it there until the train stops. 
Close the throttle to idle position and do not allow the brake 
cylinder pressure on locomotive to build up to a value that will 
cause sliding of the wheels. 

When train brakes apply suddenly with a rapid drop in brake 
pipe pressure, the engineman should depress the handle of the 
independent brake valve to keep the locomotive brake from ap- 
plying, move the automatic brake valve to lap position, and close 
the throttle rapidly to idle position and when train is within 40 
ft. of stopping apply the independent brake full value and, if 
conditions require, have sand flowing the last locomotive length. 
After the train stops, wait one minute for the vent valve on the 
control valves to close, then move the automatic brake valve 
handle to running or release position to permit air flow into 
the brake pipe to enable trainmen to locate the trouble and for 
resetting the P. C. switch on the Diesel locomotive. 

When the engineman observes the train speed is being reduced 
more than it should be due to grade and other operating condi- 
tions, or observes the amperage on the load meter increasing or, 
on & Diesel equipped with flow-meter, the flow-meter signal light 
burning, this indicates train brakes have been applied by the 
conductor's valve or by bad brake-pipe leakage. When this occurs, 
gradually close the throttle to idle position, one position at a 
time, leave the automatic brake-valve handle in running position, 
and when the train is within 40 ft. of stopping, apply the inde- 
pendent brake full value. After stopping, a full service brake 
application must be made before proceeding. 

When a train is stopped under the above conditions and the 
caboose and Diesel locomotive are not equipped with radio com- 
munication, the conductor must know that brake-pipe pressure 
as indicated by the caboose gauge is being restored before giving 
a signal to proceed. 

In formulating this paper, no attempt has been made to cover 
brake operation on heavy grade territory. ` 
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The length of time necessary to stand before attempting to 
start to allow for all brakes to release after the stop has been 
made with train brakes, has been omitted as tests have indicated 
this time interval varies and can usually be worked out on the 
individual roads. 

The report was signed by F. T. McClure, general supervisor 
air brakes, A. T. & S. F. (chairman), and R. H. Francis, gen- 
eral road foreman of equipment, St. L..S. F. 


Discussion 


The effect of the make-up of the train on the braking was the 
subject of particular interest in the discussion. Mr. Francis said 
that it was impossible to stretch freight trains of 125 cars or 
more. With a 5-lb. brake-pipe pressure gradient between the ends 


of the train a 15-Ib. reduction on the head end will mean a 10-Ib. 
reduction on the rear end, which is equivalent to 341b. cylinder 
pressure at the head end and only 17-lb. on the rear end. Asked 
why he used 8-lb. initial brake-pipe reduction rather than 6-lb., 
he said that less than 8-lb. produced a uniform cylinder pressure 
both in the AB and Type K brakes, whereas a smaller reduction 
tended to develop a higher pressure in the AB cylinders than in 
the K cylinders. W. E. Vergan, Missouri-Kansas-Texas, pointed 
out that there are just two ways of braking a train, one with the 
slack in and the other with the slack out. If the slack is out, 
it must be kept out and not allowed to run in and then out 
again. If the train is made up so that the pulling throttle cannot 
be used, then use a drifting throttle and apply the locomotive 
brake with the train brake and keep the slack in. 


Controlling Trains with the 
Dynamic Brake 
By P. A. Quarles 
Atchison, Topeka G Santa Fe 


Our first experience with the dynamic brake was the two-stage, 
which had two operating positions, B-1 and B-2, on the con- 
troller. With this brake it was necessary to reduce the speed 
by use of the air brake to a definite point before application 
of the dynamic brake. While this type of brake proved very 
economical in mountain territory where it was necessary to 
operate and control trains at reduced speed for a considerable 
distance, its characteristics were such that it was of little value 
in level grade territory. 

A multistage brake suitable for all operating grade conditions 
and with an operating speed range of 10 to 60 m.p.h. in freight 
service (100 m.p.h. in passenger service) was developed. The 
first brake of this type applied to a Santa Fe locomotive was 
on a 5,400-hp. freight Diesel locomotive placed in service in 
March, 1942, and it has been applied on all locomotives deliv- 
ered since, both freight and passenger. 

As a result of experience gained in the use of the dynamic 
brake in heavy grade territory the Santa Fe undertook to extend 
its use to all territories. А series of test runs were made on the 
El Capitan, a lightweight, streamline, all-coach train between 
Chicago and Los Angeles, operating on a 30-hr. 45-min. sched- 
ule for the 2,227-mile run. The dynamometer car was used to 
record data, from which braking information could be developed, 
as to the practical use of the dynamic brake in both freight 
and passenger service on all territories. Two types of test runs 
were made in passenger service, one using 150 per cent braking 
ratio without high-speed governor control, and the other with 
250 per cent braking ratio with high-speed governor control. 
Five round trips were made in each series using air brakes only 
and five round trips using the dynamic brake everywhere pos- 
sible, supplementing with air brakes when necessary. The test 
train consisted of an F-3 class Electro-Motive four-unit Diesel 
locomotive, the dynamometer car, and 13 cars, including mail, 
club, lounge, dining and chair cars. The Diesel locomotive was 
equipped with the 24-RL brake equipment, multistage dynamic 
brake and dynamic-brake interlock; the dynamometer car with 
LM and all other cars with D-22 control equipment. 

During the test runs of approximately 93,000 miles, particular 
attention was given to the handling of the train for smoothness 
of operation. In general there were very few occasions of rough 
handling or shock due to slack action caused by the use of 
the dynamic brake, and with more experience our enginemen 
have improved in their handling of the dynamic brake to the 
extent that we do not now experience as much shock with it 
as we did during the test trips. 

Instructions that have been issued to our enginemen, covering 
method of using dynamic brake for controlling speed of passen- 
ger and freight trains provide that the dynamic brake alone must 
be used in reducing and controlling train speed, if time and other 
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conditions permit, make provisions and outline methods for 
handling dynamic brake and train brakes in conjunction with 
each other when conditions are not favorable for controlling 
train speed with dynamic brake alone. 

It was observed on our test trips that, when operating with 
dynamic brake fully applied, slack bunched, registering a buff 
on dynamometer car, and when a brake-pipe reduction of 7 to 
10 lb. was made the train slack would stretch and change from 
a buff to a pull. Likewise, when the throttle was reduced to 
idle position and a 7- to 10-lb. brake-pipe reduction was made 
and the locomotive brake not permitted to apply, and then as 
the brake-valve service exhaust closed, the transition lever was 
placed in braking position and gradually moved to maximum 
braking, the slack did not change but continued to register a 
drawbar pull throughout the entire brake application. These 
observations were made when handling the test train with cars 
equipped with D-22 control equipment. The same conditions pre- 
vailed on long trains with LN and UC equipment when a 10- to 
12-lb. reduction was made in brake-pipe pressure. 

The number of units used to make up the locomotive, and 
the number of cars and kind of brake equipment will govern 
the amount of reduction in brake-pipe pressure necessary to 
stretch slack when using the dynamic brake to its maximum. 
In freight service, the number of empties and loads, how heavily 
loaded, and location of loads in train governs slack action when 
using dynamic brake and air brakes in conjunction with each 
other. 

When operating freight trains on comparatively light grade 
territory where the minimum amount of retardation is required 
to control train speed, we have found it to be in the interest 
of good handling, to apply the dynamic brake sufficiently in 
advance of the restriction that train speed may be reduced as 
desired without using the air brakes. When the train brakes are 
applied after train slack has been bunched by use of the dynamic 
brake on long trains on light grade territory, it is as a rule in 
the interest of good handling to complete the stop before re- 
leasing train brakes. To do this consumes more time and causes 
more delay than the time consumed by starting farther back 
and using the dynamic brake alone. 

A large number of our supervisors and enginemen were of 
the opinion that it is impractical and perhaps impossible to 
make use of the dynamic brake for controlling train speed om 
level territory. Some felt it was necessary to leave the throttle 
in Run 8 until the initial reduction was made to avoid slack 
action and many were skeptical about rounding curves with 
passenger trains without holding train brakes applied around 
the entire curve, notwithstanding that instructions of long stand- 
ing provided for train brakes to be graduated or released as the 
train entered the curve. Their experience and observations of the 
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riding: qualities of the train on courves when speed had been 
reduced with the dynamic brake alone was to find that the train 
moved around the curve smoother than it did when the train 
brakes were held applied on the curve. 

The most popular argument against the use of dynamic brake 
is the claim that too much time is lost when using this brake. 
It is understood a train can be stopped in less time and dis- 
tance by use of train brakes than it can by use of the dynamic 
brake alone. Some enginemen will use more time in making 
a slow-down or stop than others, regardless of the method of 
braking or equipment used. The same holds true when using 
the dynamic brake. During our test trips on the El Capitan, on 
one run we operated from La Junta, Colorado, to Chicago, a 
distance of over 1,550 miles, and the train brakes were used only 
twice to assist in reducing train speed. We left La Junta a few 
minutes late, were on time into Newton, Kansas; delayed at 
Newton a few minutes over dead time servicing the train; into 
Kansas City on time, departed Kansas City 22 min. late and 
arrived at Chicago on time. After reducing train speed to 20 or 
30 m.p.h. with the dynamic brake alone, the station stops were 
completed with train and locomotive air brakes. The two air- 
brake applications were occasioned by unexpected restrictive 
signal indications. 

On this trip we used 69 min. from La Junta to Syracuse, 


Kansas, a distance of 101 miles, during which time we reduced 
speed with the dynamic brake alone to comply with speed re- 
strictions of 95 m.p.h. on 12 different curves, to 90 m.p.h. on 
three curves, to 80 m.p.h. on two curves, 70 m.p.h. on three con- 
nected curves and one slow-down, and to 65 m.p.h. through Syra- 
cuse. Most of our enginemen and a number of supervisors found 
that we could expand the use of the dynamic brake. Enginemen 
in mountain-grade territory, who were the strongest supporters 
of the dynamic brake, found they could use this brake to ad- 
vantage under conditions where they had not been using it. 

One way of performing better service at less cost is to reduce 
our brake-shoe and wheel wear by use of the dynamic brake, 
which offers positive relief from these conditions, and, if used 
conscientiously by the enginemen, it will reduce the number 
of thermal cracked wheels. Prior to our test trips on the El 
Capitan, we were applying new brake shoes throughout the 
entire train each trip into Los Angeles, experiencing some delay 
enroute renewing brake-burned shoes, and on arrival at Chicago 
replacing all shoes that were worn to 1% in. thickness at the 
thinnest point. Since we have placed our dynamic braking pro- 
gram into effect, we have discontinued renewing brake shoes at 
Los Angeles or replacing at Chicago, unless worn to 1 in. in 
thickness at the thinnest point and seldom do we experience a 
delay enroute renewing brake-burned shoes. 


Abuse of Diesel Locomotives 


In starting the engine, if it has been standing long enough 
to have become cold, the cylinder test cock should be opened 
and the engine turned over a few times with the lay shaft held 
closed, in order to relieve the cylinders of any accumulation of 
water that may be inside them. 

The fuel pump should be started far enough in advance to 
insure that fuel is circulating through the entire system before 
the engine is started. This only requires a few seconds, and 
allowing it to run unnecessarily long could result in bad effects. 
There is always a possibility of dribbling injectors that may leak 
fuel into the cylinders. Raw fuel in the combustion chambers 
could result in those cylinders firing prematurely, which could 
cause cracked cylinder heads, broken valves or cracked pistons. 
If enough fuel oil leaks into the cylinder it could destroy lubri- 
cation and cause scored pistons and liners. 

The engine won't run with the over-speed trip tripped, and with 
the lay shaft stuck in closed position. We have had the batteries 
completely exhausted before it was discovered that these condi- 
tions existed. To crank the engine the start button should be 
pressed in and held firmly until the engine starts. The engine 
should fire within 10 seconds. Closing and releasing the starter 
switch repeatedly causes arcs that heat and warp the contactors 
and cause them to make poor connections, which will cause them 
to burn and cause the contactors to stick each time they are used. 

Any attempt to start two engines from the same battery cir- 
cuit at the same time will result in a blown starting fuse. After 
an engine has been started it should not be left until the oil 
pressures have built up to at least the minimum, and the isolation 
switch has been placed in run position. The benefit of the low- 
oil-pressure alarms are not had on certain type Diesels unless the 
isolation switch is in run position. 

The water level should always be rechecked after the engine 
has been running a short while, as there is always a possibility of 
air locks in the cooling system, especially if it has been drained 
and refilled. The engine should not be placed in service or even 
expected to respond to throttle position until the temperature 
is at least 125 deg. F. Cold oil does not flow as freely as warm or 
hot oil. When coupling onto train on which the air-brake system 
has not been charged, it may be desirable to increase the speed 
of engines in order to hasten the charging of the equipment. 
This should not be done in above throttle position 3. The brake- 
pipe charging rate is no faster when main-reservoir pressure is 
raised above 110-1Ь. (with brake-pipe feed valve set at 80-lb.) 
than at 110-lb. 
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To avoid abusing a Diesel engine the engineman should be 
well informed as to the tractive force of the locomotive, espe- 
cially at the lower speeds. Much damage has occurred by hurry- 
ing out with the throttle instead of coming out gradually, giving 
the governors ample time to speed up and load the engines properly. 
Knowing that transition has taken place on all units at the proper 
time is very essential. To run a unit in a locomotive in series at 
high speed while other units are in parallel will result in damage. 
The same is true if some unit remained in parallel while others 
were in series at the lower speeds. 

Improper handling of the throttle in starting trains constitutes 
abuse. The engineman should know where the slack is espe- 
cially when handling full tonnage and starting from difficult loca- 
tions. To build the amperage up to the maximum and permit 
the locomotive to stand for several seconds before starting is 
wrong and certainly does the commutators no good. То "slack 
stretch" even a light train at a difficult location may result in 
having to take the slack all over again. 

Most governors have been supplied with what is known as the 
modified maximum-field-start load-regulator pilot-valve sleeve. 
When the throttle is reduced after the load regulator has been 
in maximum field it will remain in this position, and the engine- 
man must allow a few seconds in No. 1 position to permit the 
engine speed to reduce before closing the throttle. This is to pre- 
vent heavy arcing at the power contactors. At such times the 
locomotive brake must be set full to prevent a heavy surge from 
the draft gears when the throttle is finally closed. 

Transition may be made too suddenly by not giving time for 
the engine speed to change after reducing the throttle. Using 
sand excessively is abuse and to catch a locomotive on sand while 
slipping is still worse. 

We know of instances where enginemen attempt to hold the 
speed of a train of 4,000 tons on a one per cent descending grade 
with the locomotive brake over a slow order for a distance of one 
mile. The result, nine-inch flat spots on wheels that became 
locked. He had no wheel-slip indication because he had his 
throttle in idling position. 

We also know of instances where emergency action was propa- 
gated throughout the train by a broken train line at slow speed 
and, before engineman took action to prevent brake-cylinder pres- 
sure building up so high that all wheels skidded, the damage 
had occurred. 

Fanning the independent brake valve is not an unusual occur- 
rence and if once explained to the engineman that instead of 
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The length of time necessary to stand before attempting to 
start to allow for all brakes to release after the stop has been 
made with train brakes, has been omitted as tests have indicated 
this time interval varies and can usually be worked out on the 
individual roads. 

The report was signed by F. T. McClure, general supervisor 
air brakes, A. T. & S. F. (chairman), and R. H. Francis, gen- 
eral road foreman of equipment, St. L.S. F. 


Discussion 


The effect of the make-up of the train on the braking was the 
subject of particular interest in the discussion. Mr. Francis said 
that it was impossible to stretch freight trains of 125 cars or 
more. With a 5-1Ь. brake-pipe pressure gradient between the ends 


of the train a 15-1Ь. reduction on the head end will mean a 10-Ib. 
reduction on the rear end, which is equivalent to 34-1Ь. cylinder 
pressure at the head end and only 17-lb. on the rear end. Asked 
why he used 8-lb. initial brake-pipe reduction rather than 6-lb., 
he said that less than 8-Ib. produced a uniform cylinder pressure 
both in the AB and Type K brakes, whereas a smaller reduction 
tended to develop a higher pressure in the AB cylinders than in 
the K cylinders. W. E. Vergan, Missouri-Kansas-Texas, pointed 
out that there are just two ways of braking a train, one with the 
slack in and the other with the slack out. If the slack is out, 
it must be kept out and not allowed to run in and then out 
again. If the train is made up so that the pulling throttle cannot 
be used, then use a drifting throttle and apply the locomotive 
brake with the train brake and keep the slack in. 


Controlling Trains with the 
Dynamic Brake 


By P. A. Quarles 
Atchison, Topeka G Santa Fe 


Our first experience with the dynamic brake was the two-stage, 
which had two operating positions, В-1 and B-2, on the con- 
troller. With this brake it was necessary to reduce the speed 
by use of the air brake to a definite point before application 
of the dynamic brake. While this type of brake proved very 
economical in mountain territory where it was necessary to 
operate and control trains at reduced speed for a considerable 
distance, its characteristics were such that it was of little value 
in level grade territory. 

A multistage brake suitable for all operating grade conditions 
and with an operating speed range of 10 to 60 m.p.h. in freight 
service (100 m.p.h. in passenger service) was developed. The 
first brake of this type applied to a Santa Fe locomotive was 
on a 5,400-hp. freight Diesel locomotive placed in service in 
March, 1942, and it has been applied on all locomotives deliv- 
ered since, both freight and passenger. 

As a result of experience gained in the use of the dynamic 
brake in heavy grade territory the Santa Fe undertook to extend 
its use to all territories. À series of test runs were made on the 
El Capitan, a lightweight, streamline, all-coach train between 
Chicago and Los Angeles, operating on a 30-hr. 45-min. sched- 
ule for the 2,227-mile run. The dynamometer car was used to 
record data, from which braking information could be developed, 
as to the practical use of the dynamic brake in both freight 
and passenger service on all territories. Two types of test runs 
were made in passenger service, one using 150 per cent braking 
ratio without high-speed governor control, and the other with 
250 per cent braking ratio with high-speed governor control. 
Five round trips were made in each series using air brakes only 
and five round trips using the dynamic brake everywhere pos- 
sible, supplementing with air brakes when necessary. The test 
train consisted of an F-3 class Electro-Motive four-unit Diesel 
locomotive, the dynamometer car, and 13 cars, including mail, 
club, lounge, dining and chair cars. The Diesel locomotive was 
equipped with the 24-RL brake equipment, multistage dynamic 
brake and dynamic-brake interlock; the dynamometer car with 
LM and all other cars with D-22 control equipment. 

During the test runs of approximately 93,000 miles, particular 
attention was given to the handling of the train for smoothness 
of operation. In general there were very few occasions of rough 
handling or shock due to slack action caused by the use of 
the dynamic brake, and with more experience our enginemen 
have improved in their handling of the dynamic brake to the 
extent that we do not now experience as much shock with it 
as we did during the test trips. 

Instructions that have been issued to our enginemen, covering 
method of using dynamic brake for controlling speed of passen- 
ger and freight trains provide that the dynamic brake alone must 
be used in reducing and controlling train speed, if time and other 
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conditions permit, make provisions and outline methods for 
handling dynamic brake and train brakes in conjunction with 
each other when conditions are not favorable for controlling 
train speed with dynamic brake alone. 

It was observed on our test trips that, when operating with 
dynamic brake fully applied, slack bunched, registering a buff 
on dynamometer car, and when a brake-pipe reduction of 7 to 
10 Ib. was made the train slack would stretch and change from 
а buff to a pull. Likewise, when the throttle was reduced to 
idle position and a 7- to 10-lb. brake-pipe reduction was made 
and the locomotive brake not permitted to apply, and then as 
the brake-valve service exhaust closed, the transition lever was 
placed in braking position and gradually moved to maximum 
braking, the slack did not change but continued to register а 
drawbar pull throughout the entire brake application. These 
observations were made when handling the test train with cars 
equipped with D-22 control equipment. The same conditions pre- 
vailed on long trains with LN and UC equipment when a 10- to 
12-1Ь. reduction was made in brake-pipe pressure. 

The number of units used to make up the locomotive, and 
the number of cars and kind of brake equipment will govern 
the amount of reduction in brake-pipe pressure necessary to 
stretch slack when using the dynamic brake to its maximum. 
In freight service, the number of empties and loads, how heavily 
loaded, and location of loads in train governs slack action when 
using dynamic brake and air brakes in conjunction with each 
other. 

When operating freight trains on comparatively light grade 
territory where the minimum amount of retardation is required 
to control train speed, we have found it to be in the interest 
of good handling, to apply the dynamic brake sufficiently in 
advance of the restriction that train speed may be reduced as 
desired without using the air brakes. When the train brakes are 
applied after train slack has been bunched by use of the dynamic 
brake on long trains on light grade territory, it is as a rule in 
the interest of good handling to complete the stop before re- 
leasing train brakes. To do this consumes more time and causes 
more delay than the time consumed by starting farther back 
and using the dynamic brake alone. 

А large number of our supervisors and enginemen were of 
the opinion that it is impractical and perhaps impossible to 
make use of the dynamic brake for controlling train speed оз 
level territory. Some felt it was necessary to leave the throttle 
in Run 8 until the initial reduction was made to avoid alack 
action and many were skeptical about rounding curves with 
passenger trains without holding train brakes applied around 
the entire curve, notwithstanding that instructions of long stand- 
ing provided for train brakes to be graduated or released as the 
train entered the curve. Their experience and observations of the 
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riding: qualities of the train on courves when speed had been 
reduced with the dynamic brake alone was to find that the train 
moved around the curve smoother than it did when the train 
brakes were held applied on the curve. 

The most popular argument against the use of dynamic brake 
is the claim that too much time is lost when using this brake. 
It is understood a train can be stopped in less time and dis- 
tance by use of train brakes than it can by use of the dynamic 
brake alone. Some enginemen will use more time in making 
a slow-down or stop than others, regardless of the method of 
braking or equipment used. The same holds true when using 
the dynamic brake. During our test trips on the El Capitan, on 
one run we operated from La Junta, Colorado, to Chicago, a 
distance of over 1,550 miles, and the train brakes were used only 
twice to assist in reducing train speed. We left La Junta a few 
minutes late, were on time into Newton, Kansas; delayed at 
Newton a few minutes over dead time servicing the train; into 
Kansas City on time, departed Kansas City 22 min. late and 
arrived at Chicago on time. After reducing train speed to 20 or 
30 m.p.h. with the dynamic brake alone, the station stops were 
completed with train and locomotive air brakes. The two air- 
brake applications were occasioned by unexpected restrictive 
signal indications. 

On this trip we used 69 min. from La Junta to Syracuse, 


Kansas, a distance of 101 miles, during which time we reduced 
speed with the dynamic brake alone to comply with speed re- 
strictions of 95 m.p.h. on 12 different curves, to 90 m.p.h. on 
three curves, to 80 m.p.h. on two curves, 70 m.p.h. on three con- 
nected curves and one slow-down, and to 65 m.p.h. through Syra- 
cuse. Most of our enginemen and a number of supervisors found 
that we could expand the use of the dynamic brake. Enginemen 
in mountain-grade territory, who were the strongest supporters 
of the dynamic brake, found they could use this brake to ad- 
vantage under conditions where they had not been using it. 

One way of performing better service at less cost is to reduce 
our brake-shoe and wheel wear by use of the dynamic brake, 
which offers positive relief from these conditions, and, if used 
conscientiously by the enginemen, it will reduce the number 
of thermal cracked wheels. Prior to our test trips on the El 
Capitan, we were applying new brake shoes throughout the 
entire train each trip into Los Angeles, experiencing some delay 
enroute renewing brake-burned shoes, and on arrival at Chicago 
replacing all shoes that were worn to 1% in. thickness at the 
thinnest point. Since we have placed our dynamic braking pro- 
gram into effect, we have discontinued renewing brake shoes at 
Los Angeles or replacing at Chicago, unless worn to 1 in. in 
thickness at the thinnest point and seldom do we experience a 
delay enroute renewing brake-burned shoes. 


Abuse of Diesel Locomotives 


In starting the engine, if it has been standing long enough 
to have become cold, the cylinder test cock should be opened 
and the engine turned over a few times with the lay shaft held 
closed, in order to relieve the cylinders of any accumulation of 
water that may be inside them. 

The fuel pump should be started far enough in advance to 
insure that fuel is circulating through the entire system before 
the engine is started. This only requires a few seconds, and 
allowing it to run unnecessarily long could result in bad effects. 
There is always a possibility of dribbling injectors that may leak 
fuel into the cylinders. Raw fuel in the combustion chambers 
could result in those cylinders firing prematurely, which could 
cause cracked cylinder heads, broken valves or cracked pistons. 
If enough fuel oil leaks into the cylinder it could destroy lubri- 
cation and cause scored pistons and liners. 

The engine won't run with the over-speed trip tripped, and with 
the lay shaft stuck in closed position. We have had the batteries 
completely exhausted before it was discovered that these condi- 
tions existed. To crank the engine the start button should be 
pressed in and held firmly until the engine starts. The engine 
should fire within 10 seconds. Closing and releasing the starter 
switch repeatedly causes arcs that heat and warp the contactors 
and cause them to make poor connections, which will cause them 
to burn and cause the contactors to stick each time they are used. 

Any attempt to start two engines from the same battery cir- 
cuit at the same time will result in a blown starting fuse. After 
an engine has been started it should not be left until the oil 
pressures have built up to at least the minimum, and the isolation 
switch has been placed in run position. The benefit of the low- 
oil-pressure alarms are not had on certain type Diesels unless the 
isolation switch is in run position. 

The water level should always be rechecked after the engine 
has been running a short while, as there is always a possibility of 
air locks in the cooling system, especially if it has been drained 
and refilled. The engine should not be placed in service or even 
expected to respond to throttle position until the temperature 
is at least 125 deg. F. Cold oil does not flow as freely as warm or 
hot oil. When coupling onto train on which the air-brake system 
has not been charged, it may be desirable to increase the speed 
of engines in order to hasten the charging of the equipment. 
This should not be done in above throttle position 3. The brake- 
pipe charging rate is no faster when main-reservoir pressure is 
raised above 110-lb. (with brake-pipe feed valve set at 80-lb.) 
than at 110-Ib. 
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To avoid abusing a Diesel engine the engineman should be 
well informed as to the tractive force of the locomotive, espe- 
cially at the lower speeds. Much damage has occurred by hurry- 
ing out with the throttle instead of coming out gradually, giving 
the governors ample time to speed up and load the engines properly. 
Knowing that transition has taken place on all units at the proper 
time is very essential. To run a unit in a locomotive in series at 
high speed while other units are in parallel will result in damage. 
The same is true if some unit remained in parallel while others 
were in series at the lower speeds. 

Improper handling of the throttle in starting trains constitutes 
abuse. The engineman should know where the slack is espe- 
cially when handling full tonnage and starting from difficult loca- 
tions. To build the amperage up to the maximum and permit 
the locomotive to stand for several seconds before starting is 
wrong and certainly does the commutators no good. To “slack 
stretch” even a light train at a difficult location may result in 
having to take the slack all over again. 

Most governors have been supplied with what is known as the 
modified maximum-field-start load-regulator pilot-valve sleeve. 
When the throttle is reduced after the load regulator has been 
in maximum field it will remain in this position, and the engine- 
man must allow a few seconds in No. 1 position to permit the 
engine speed to reduce before closing the throttle. This is to pre- 
vent heavy arcing at the power contactors. At such times the 
locomotive brake must be set full to prevent a heavy surge from 
the draft gears when the throttle is finally closed. 

Transition may be made too suddenly by not giving time for 
the engine speed to change after reducing the throttle. Using 
sand excessively is abuse and to catch a locomotive on sand while 
slipping is still worse. 

We know of instances where enginemen attempt to hold the 
speed of a train of 4,000 tons on a one per cent descending grade 
with the locomotive brake over a slow order for a distance of one 
mile. The result, nine-inch flat spots on wheels that became 
locked. He had no wheel-slip indication because he had his 
throttle in idling position. 

We also know of instances where emergency action was propa- 
gated throughout the train by a broken train line at slow speed 
and, before engineman took action to prevent brake-cylinder pres- 
sure building up so high that all wheels skidded, the damage 
had occurred. 

Fanning the independent brake valve is not an unusual occur- 
rence and if once explained to the engineman that instead of 
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for management and supervision ав well; and above all, con- 
tinually to furnish incentive which will keep the program rolling 
in the fixed direction of better conditions for a given city at all 
times. 

The Columbus program has been set up on the basic premise 
that the railroad companies are responsible for the right-of-way, 
and trackage, the rolling stock and equipment, all operating, 
transportation, and mechanical personnel, all orders and in- 
structions issued to this personnel, and above all they are re- 
sponsible for the acts or failures of any of these several in- 
tegrated parts. This basic premise for the program was early 
expressed to the various railroad companies, and as expected 
there was originally some doubt, indifference and maybe dis- 
trust by the railroads for a program that would try to blame 
them for everything that might happen. One of the first steps 
that we took was to appoint to the job of railroad smoke inspector 
a railroader of considerable experience in and about the city 
of Columbus, who knew operation well. This appointment of a 
railroader to the program was a firet step in bolstering the con- 
fidence of those with whom we were dealing. 

In the smoke regulation program the first coordination had to 
be accomplished within each railroad company before it could 
make an effort to coordinate its unified activity with the city 
smoke inspector. Top management was probably the hardest to 
convince. By top management, I mean those with. the authority 
to issue orders, to approve the expenditure of monies, and 
generally, the people who run the railroad. In many cases this 
type of management is far removed from the general activity of 
a railroad in а city like Columbus. Top management cannot 
instigate local smoke regulation programs or personally super- 
vise them, but it can and should back up completely the super- 
vision in the local areas where smoke programs are in force. 
This complete backing should be passed from those in authority 
to local supervision and to the operators in the field. The fellows 
in the field or the operators are the key men to have the proper 
mental attitude in the job of regulating smoke. Only when all 
others above them in the line of authority have the proper atti- 
tude towards smoke regulation will they attempt to assume the 
proper attitude. 


Co-ordination Between Departments 


This proper attitude goes so far as to include the full co- 
ordination of all interdepartmental activities. In smoke regulation 
one of the first things that must be stopped on the railroad is 
“buck-passing.” Many of you no doubt have experienced the 


“passing of the buck" on a smoke violation. The mechanical 


department insists that the trouble is all on the left hand side 
of the cab (the fireman). The road foreman in order to justly 
protect his men then makes the claim that engines are fixed in 
the roundhouse with pencils. А smoke regulation problem needs 
the overlapping work and authority of all departments to get the 
job done. There is no fixed rule how this coordination within 
companies can be accomplished; it is an administration problem. 

All railroads have in their operating rules a statement pertain- 
ing to dense smoke, and in every case it is against the company 
rules to make dense smoke. It is always amazing to me that this 
universality of thought pertaining to the emission of dense smoke 
in the rulebook is not just as universal in its application. Few, 
if any, of the railroads enforce it until a poor city smoke in- 
spector asks them to please meet the city ordinance. 

One of the exceptions to this statement was the experience 
I had as smoke regulation engineer in the city of Richmond, Va. 
When I arrived in the city as the first administrator of their new 
ordinance, imagine my surprise to find an active coordinated 
railroad program already under way and sponsored by the rail- 
roads themselves. А group of railroad representatives from all 
the roads in Richmond had formed a committee not only to help 
the city write its ordinance, but to start its enforcement on a 
company rule basis. Never before or since have I seen a railroad 
group take over so completely their own problem. This may be 
one of the reasons that the railroad public relations are at a 
higher level in Richmond, Virginia, than some other cities. 


Mutual Confidence 


If the railroad coordinates its activity and in so doing applies 
its own rule against dense smoke and enforces it, we believe it 
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is then ready to coordinate its smoke regulating activities with 
the city smoke inspector. Confidence in each other will then be 
established and both will approach the problem on a common 
ground of agreement that dense smoke is unnecessary. Company 
men and city men can discuss their mutual problems and work to 
eliminate the nuisance caused by these problems. The mental 
attitude as а company will be completely reversed from one of 
distrust and resistance to one of confidence and acceptance. 

In many cases, such as in Columbus, roundhouse and road 
foremen committees are set up as sub-committees of the superin- 
tendents’ committee to work directly with the city smoke in- 
spector on common problems. This roundhouse and road fore- 
men committee has the full authority of the superintendents’ 
committee and in practically all cases recommendations made by 
this sub-committee to the parent superintendents’ committee are 
followed. In addition to working with the city smoke inspector 
this committee is an excellent place for the railroads to help 
each other on their common problems. 

Basic improvement is immediately noted in the supervision of 
the railroad when its management accepts the full responsibility 
for a smoke regulation program. It brings supervision up on its 
toes. We have found that smoke regulation, properly supervised, 
leads to better safety records, particularly around the round- 
houses; visibility is better in these areas. 


The Smoke Inspector Helps the Railroad 


Of greatest importance to the railroads is the matter of public 
relations, and publicity of any sort originating from the smoke 
inspector's office should be of a positive nature wherever possible. 
Positive public relations do not mean hiding the facts, but rather 
reporting the facts in such a manner that they reflect the effort 
where a railroad is trying to do a good job. To my best knowl- 
edge the railroads in the city of Columbus have not had any 
adverse publicity since the inception of the program in January, 
1949. 

Wherever possible we believe that the smoke inspector should 
serve the railroads in working with them to point out specific 
problems. In this manner we have made city-wide surveys for 
several days in order to point out the areas in which we find 
many violations. By so doing and reporting this information to 
the various railroads we have been able over a period of a couple 
of months to reduce to one-half the number of violations in 
some of the worst areas. We also work directly with the rail- 
roads on spot surveys to try to help them analyze the conditions 
which are causing a high rate of violations in a particular area. 
We do not determine the causes; we merely survey the area and 
report what we see. It is the railroad's job to work out the neces- 
sary corrective measures. 


The Present Status 


There is still railroad smoke in Columbus. There are violations 
about every day that our inspectors are out, so we do not wish 
to leave with you a false sense that the job is finished. Originally, 
however, it was a very easy matter to remain in one spot and 
cite 14 to 20 violations in a period of a couple of hours. Today, 
our men find it difficult to get more than a single violation or 
possibly two in a whole day’s activity, and these are usually 
found to be caused by circumstances which are abnormal. We 
feel we are well on the way to the solution of the total job 
because the mental attitude of the railroads is right, and cer- 
tainly smoke control itself will follow in due course if the mental 
attitude and approach is correct. 

Some of the basic problems still facing us today are (1) the 
high rate of re-hire and cut-backs of operating and other person- 
nel; (2) working agreements with men on the railroads oft- 
times slow down our effort in seeking broader educational pro- 
grams for them; (3) education with the proper incentive has to 
be broadened beyond the operator to include personnel from the 
very top of management to the last man on the roster so that 
all railroaders may have a clear concept of what can be ac 
complished not only for the city but the railroad as well. 


Discussion 


The discussion was largely questions concerning the operation 
of the Columbus smoke-control program, most of which were 


NOVEMBER, 1950 


answered by Mr. Ballman. He said that August, 1950, is the first 
month that could be compared with the same month of the 
previous year. About 2,500 observations are made per month. 
Last year operating violations ran at the rate of more than eight 
per hundred observations. This year they were down to 3.96. 
From four per hundred observations a year ago, enginehouse viola- 
tions were reduced to under one. E. Benton, director of re- 
search, Ohio Coal Association, emphasized the fact that the 
industries which have to conform to it wrote the ordinance and 
that it is being reasonably enforced. He warned that anyone 
who visited Columbus looking for a smokeless town would be 
disappointed. There is still smoke, but the accomplishment is 
measured by the tremendous reduction already effected. 

Mr. Ballman said that taking cases to court has been reserved 
as a last resort, but in some cases they have had to go to court. 
In the first place, as the result of а number of cases which were 
thrown out of court, the ordinance was tightened up so that it 
now stands up under court proceedings. The result of reason. 
able enforcement has won the co-operation of the railroads, some 


of which have appointed their own smoke inspectors. When indi- 
vidual firemen become persistent violators of the ordinance 
court action is taken and the company pays the fine. This practice 
was questioned by some railway representatives who felt that 
the individual violator should be fined. Mr. Ballman's reply was 
*your employees are your responsibility, not mine." 

Mr. Ballman emphasized the fact that a smoke regulation pro- 
gram has to deal, first, with the violator and, second, with the 
local population who want clean air. In dealing with the public, 
from which complaints come, he advocates making clear to 
them that when smoke is corrected, there may be more cinders.and 
that, if they become completely free from the effect of smoke and 
cinders from the steam locomotive, they must accept the odor 
and smudge of the Diesel. 

Following the discussion, a moving picture was presented 
which was developed under the leadership of Mr. Raymond of the 
New York Central and Mr. Benton, which was used in connec- 
tion with the Columbus program to demonstrate to the railway 
managements how the job could be done. 


Coal Characteristics and Performance of 
Road Locomotives 
By E. D. Benton 


Director, Division of Research and Fuel Engineering, 
Ohio Coal Association 


Some time ago, Bituminous Coal Research, Inc, at the sug. 
gestion of the Motive Power Committee, asked Battelle Memorial 
Institute to collect test data from several sources in an attempt 
to evaluate in terms of performance and capacity the various 
characteristics of coal. The writer was in charge of this work, 
and the data presented here is largely taken from a report to 
Bituminous Coal Research, Inc. 

The only fuel performance test data available which provided 
accurate comparative results were from the standing test plant 
of the New York Central System at Selkirk, N. Y. The primary 
advantage of these tests is that after acceptable locomotive pro- 
portions are established by preliminary trials, they remain un- 
changed during and between tests. Thus, in these fuel-performance 
tests, the only variable was the coal; and the necessity of at- 
tempting to evaluate other variables was eliminated. The data 
were made available through the courtesy of P. W. Kiefer, chief 
engineer, equipment, New York Central System. The test pro- 
cedure was developed by W. F. Collins, engineer of tests; the 
tests were conducted by M. S. Riegel, assistant engineer, tests, 
and T. R. Fredriks, dynamometer engineer. Special mention is 
made of the valuable assistance given by A. A. Raymond, superin- 
tendent, fuel and locomotive performance, for his suggestions in 
the presentation of the data. 

Tests were conducted at firing rates of approximately 4,000, 
7,000, 10,000 and 13,000 lb. per hour. As the grate area was 82 
sq. ft, the rate of firing ranged from 60 to 160 lb. of coal per 
sq. ft. of grate area per hour.* 

A decrease in the excess air with an increase in the rate of 
output is normal for a locomotive, because the entrainment ratio 
of the nozzle decreases with increase of rate of flow of steam. 

The flue-gas temperatures measured in the smokebox during 
these tests ranged from about 550 deg. F. at the lower outputs 
to an average of about 675 deg. F. at maximum outputs. These 
are typical for a locomotive. The small increase in temperature, 
despite the fact that approximately three times more flue gas 
was handled at firing rates above 10,000 lb. per hour than at 
low rates, demonstrates the efficiency of the boiler in heat ab- 
sorption. 

The boiler absorption efficiency is nearly constant and, for 
usual cases, is between 82 and 84 per cent. As the flue-gas exit 
temperature is lower than that of the superheated steam, there 
is little possibility for improvement in the heat transfer. 

The only apparent possibility for increasing the over-all boiler 


* The locomotive used is a New York Central Class J3a 4-6-4 type. 
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efficiency is to improve the combustion efficiency which was 
shown in these tests to be definitely related to the unburned- 
coal losses. Unlike other losses, which remain nearly constant 
or decrease with increasing output, the unburned-fuel loss in- 
creases as the output increases, while its magnitude depends on 
the size consist and the friability of the coal. 

The illustration shows this by presenting the unburned-fuel 
losses incurred at three typical firing rates with a group of 
4in. by 2-in. and run-of-mine fuels used in the performance 
tests. The increase in unburned-fuel loss with increased output 
is caused by the increased gas velocity through the grate, fuel 
bed, and firebox, which causes relatively large unburned fuel 
particles to be carried in the gas stream and out the stack. 

Since the particle size of the fuel being projected into the 
gas stream is one of the primary factors controlling the quantity 
of carry-over, losses could conceivably be reduced by providing 
to the fuel bed coal which has a minimum amount of fine sizes. 
A second way, which has often been proposed for keeping this 
loss to a minimum, is by collecting the cinder particles in the 
front end with separating arrangements, and reinjecting them 
into the firebox for reburning. Research is now being done at 
Battelle, by scale-model methods, toward the development of 
a successful cinder collector which acts on a centrifugal prin- 
ciple; it is being designed to meet the space limitations in the 
front end. 


The Effect of the Stoker 


The degradation of the fuel occurring in the stoker conveyor 
screw is commonly believed to be contributory to the high 
unburned-fuel losses. Tests conducted jointly by the Standard 
Stoker Company and the Pittsburgh Coal Company on an HT 
stoker for the New York Central System have shown that the 
amount of degradation chargeable to the stoker is related to 
the dimension of the top size of the coal and to the percentage 
of the fine coal supplied to the conveyor mechanism. These show 
that coals having either the smallest top size or the largest per- 
centage of bottom size gave the least amounts of %-in. charge- 
able to the stoker. 

If the top size is 4 in. or larger, considerable degradation 
occurs because the stoker is equipped with a crusher block which 
breaks the coal to а size which can be distributed in the firebox. 
The steam jets used to distribute the coal are unable to distribute 
large pieces over the entire length of the firebox. The optimum 
minimum bottom size of each coal is yet to be established. 
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Results Due to Variations in Heat Value, 
Ash and Volatile Content 

Although the standing tests failed to evaluate the effect of 
heat value, ash or volatile content, they may become important 
in road operation. This is especially true of the amount of ash 
in a coal which is often the controlling factor limiting the 
availability of the steam locomotive. If a high-ash coal is used, 
undesirably frequent cleaning of fires and ash pans is required. 
On the other hand, choice commercial low-ash coals often fail 
to give performance in locomotive service commensurate with 
their quality because not enough ash accumulates on the grates 
to hold the fire and high ash-pit losses occur. 


Honeycombing and Clinkering Characteristics 


Severe honeycombing and clinkering characteristics occurred 
with fuels in which the ferric-oxide, Fe203, content of the ash 
exceeded 32 per cent. However, in only a few instances in these 
tests was this severe enough to cause steam failures primarily 
because the test periods were too short for an excessive accumu- 
lation of honeycomb or clinker. 

When the amount of Fe203 in the ash ranged from 16 to 32 
per cent, honeycombing occurred at high rates of output and 
some clinkering of the fuel bed was evident. However, no clinker- 
ing or honeycombing occurred with any fuel with an ash of less 
than 16 per cent Fe203. 

The values for the average ash-softening temperatures for the 
coals bore a less definite relation to the clinkering and honey- 


684 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Comparison of 
efficiency and 
unburned fuel 
loss for tests of 
Pittsburgh bed 
coal 


60% I-'gx0 


combing characteristics. In general, if the ash-softening tem- 
perature was high, 2,600-2,800 deg. F., no honeycombing or 
clinkering occurred, whereas, if this value was between 2,000 
and 2,500 deg. F., both were evident. 


Effect of Unburned-Fuel Lose 


The over-all efficiency and, consequently, the evaporative cs 
pacity obtained with a particular type of coal were found to he 
governed principally by the losses caused by the discharge о! 
unburned fuel or cinder from the stack. 

Although no data are available, it is logical that a relatioa 
exists between the unburned-fuel loss incurred with any fuel 
and the quantity of fines or slack which reaches the fire box 
regardless of the original top size. For instance, the amount oí 
minus Xin. or minus %-in. coal may be more indicative of 
the unburned-fuel loss than the amount of minus 1!& in. shows 
in some of these tests. If this relation of the size of the coal te 
the efficiency were definitely established by more tests and the 
screen analysis of the fuel reaching the fuel bed were known, 
the performance of any fuel could be accurately judged for ай 
operating conditions. This possibility should be recognized in 
further work. 


Economics of Coal Selection 


From the data on the evaporation per pound of coal with each 
of the coals tested in this program, one could rate the coals in 
the order of their value. These calculated ratings are not pre 
sented in this paper because they might be misinterpreted. Other 
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Íactors beside evaporation are important in the selection of a 
coal; these include the effect of the coal on the availability of 
a locomotive, the reliability of a continuous supply of the coal, 
and the uniformity of the quality of the coal. 

The basic data required for the selection of the most econom- 
ical coal are those on the evaporation, or the degree of difficulties 


to be expected from the coal, and on its limitations in capacity 
of the locomotive. However, only well-planned and executed tests 
will definitely establish information for other classes of power. 
With such information available for the coals in its area of supply, 
the fuel department of a railroad could readily make a selection 
of the most economical coals for use. 


Water Treatment and Fuel Saving 
By A. G. Tompkins 


Supervisor of water treatment, Baltimore & Ohio 


Scientific locomotive feed-water treatment has been a major 
factor in the constant reduction of fuel required per thousand 
gross ton miles by steam locomotives on American railroads. 
Water treatments produced by modern science have made pos- 
sible the long locomotive runs, the almost universal 30-day wash- 
out, the scale- and corrosion-free heat transfer surfaces, and the 
almost complete elimination of delays due to boiler failures or 
foaming. 

The first official investigation of effects of poor water on lo- 
comotive costs was made about 1870 by the American Railway 
Master Mechanics’ Association. Despite this report there was 
no progress in water treatment until 1891 when the Union Pacific 
installed the first water treating plant for boiler use on any 
American railroad. About 1900 the founders of the American 
Railway Engineering Association encouraged a study of locomo- 
tive water supplies, and the proceedings published in 1905 men- 
tioned the water softening plants on the Pittsburgh & Lake Erie, 
Santa Fe, Chicago & North Western, Rock Island, Southern Pa- 
cific, and the Union Pacific. In this same year the Baltimore & 
Ohio pioneered its first railroad water softening plant at Glen- 
wood, Pa. | 

Continued studies by the American Railway Engineering Ав- 
sociation resulted in a report in 1914 establishing a figure of 7 
cents as the average cost to the railroads for each pound of scale 
forming material in untreated feed-water. In 1924 the figure was 
raised to 13 cents. The Master Boilermakers Association in 1945 
recommended that on the basis of increased labor and material 
costs the minimum savings should be 22% cents per pound of 
scale-performing solids neutralized or removed. Since labor, fuel 
and other material costs have continued to rise sharply since that 
time, it is felt that the 2234 cents figure is extremely conserva- 
tive. On this basis the B. & O. in 1948 showed a net savings of 
$2,600,000 with an estimated removal of 14,300,000 lb. of scale 
forming solids and mud. It should be noted that this figure does 
not allow for costly corrosion of soft waters or for extreme dam- 
age done by high silica waters. 

As the savings available to the railroad through water treat- 
ment became more apparent, railroad management appropriated 
more money for locomotive water conditioning facilities. Research 
and field development work by water-treating companies and by 
the railroads resulted in much improved treating chemicals and 
in the development of automatic proportioning equipment. Today 
the B. & O. operates a total of 200 plants for the treatment of 
locomotive water supply with annual output of some 15,000,000,- 
000 gallons of treated water. 


Scale 


The most obvious fuel saving through water treatment is ob- 
tained by the maintenance of scale-free conditions on the water 
side of the boiler heat-transfer surfaces. The extent of fuel loss 
and damage done to a heat-transfer surface will depend on 
the rate of heat transfer, type of scale, and thickness of the scale. 
A high heat transfer area such as the crown sheet can tolerate 
practically no scale compared with a low heat transfer area 
such as the front portions of a flue. Silica is the most damaging 
type of scale as even paper-thin layers of this porcelain-like 
material will cause difficulty in a very short time. Calcium 
sulphate forms a dense scale which can cause severe over-heating 
and metal failure. Calchim carbonate scale is generally rather 
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porous and can be tolerated in somewhat larger quantities, al- 
though with modern high-pressure, high-heat-transfer boilers, even 
this scale must be considered dangerous. Oil has no place in 
the boiler as it forms a film on the metal surface which per- 
forms the same harmful function as scale. 

Without water treatment washing of locomotive boilers was 
often necessary three to six times every month, with water 
changes frequently being made every round trip. The extension 
of period between washouts to 30 days with the elimination of 
water changes made possible by water treatment permits a very 
substantial savings in fuel required for firing up. In addition 
to the saving in coal or oil, the extension of the period between 
washouts allows greater locomotive availability. It is also very 
desirable to hold the number of washouts or water changes to 
a minimum to reduce the expansions and contractions of the 
sheets and flues as these materially shorten the life of a boiler. 
The harmful effects of such contractions and expansions can be 
lessened very appreciably by precooling the boiler and by using 
care to fire up the boiler slowly. This is particularly necessary 
with the newer, larger power which, because of higher pressures 
and larger dimensions, have much greater overall thermal stresses 
whenever it becomes necessary to remove the water from the 
boiler, 

Foaming 

The newer, more powerful steam locomotives with their higher 
heat transfer ratings, higher steam pressures, but with relatively 
smaller steam spaces have made the old problem of foaming and 
carryover more intense. Fortunately, water-treatment research 
came through with an answer—modern antifoams; more correctly, 
they should be called steam conditioners as their function is not 
only to eliminate foaming but to assure dry steam by reducing 
carryover to а minimum. 

Before the introduction of these steam conditioners, the only 
solution to foaming was to blow the boiler down and add fresh 
water so as to keep the total dissolved solids in the boiler water 
below the normal foaming level, which was generally 125 to 150 
grains per gallon. The amount of blowdown to keep below the 
foaming range usually ran from 5 per cent to 20 per cent of the 
total water evaporated. While a good portion of the blowing was 
usually done on the road, a large portion still had to be done at 
the terminals, taking from 5 minutes to 3 hours or even requiring 
a complete water change. Obviously, such terminal delays seri- 
ously interfered with locomotive availability. 

Of primary interest here, however, is the fact that the 5 to 
20 per cent of the boiler water blown out was hot water, the 
greater part of which need not be lost if steam conditioners were 
used. The potential savings in fuel which can be accomplished 
by such blowdown reduction and which many roads are now ob- 
taining, are considerable. At one terminal only, on one of the 
larger roads, a saving of 12,000 tons of coal annually was ac- 
complished through reduced blowdown made possible by the use 
of antifoams. 

The extent of reduction of locomotive blowing through steam 
conditioners should be determined by qualified personnel. The 
key factor in this decision is no longer the dissolved solids,'but 
the type and volume of suspended solids in the boiler water. It 
is generally desirable to flash blow the boilers at the terminals 
to insure removal from the boiler of settled suspended solids. 
For example, one road that pioneered the use of steam condi- 
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tioners requires only three flash blows of three seconds each at 
the engine terminals; this flash blow at terminals has been stand- 
ard practice for six years with a report of foaming being 
extremely rare. 

Reduced blowdown through the use of steam conditioners re- 
sults in a corresponding saving in water consumption; this re- 
duced water consumption is particularly important on the road, 
where it may mean the elimination of a water stop on tight runs. 
Other savings to the railroads through use of steam conditioners 
include fewer man hours devoted to blowing boilers, reduced ter- 
minal time for handling locomotives, and elimination of nuisances 
of vapor, blowdown water, and excessive smoke. 

Wet steam is costly in that it reduces superheat temperatures. 
One per cent moisture in the steam will drop the superheat tem- 
perature by 17 deg. F. Carried along with any moisture to the 
superheater are the dissolved and suspended solids of the boiler 
water which will deposit in and possibly plug superheat units. 
If the carryover is severe enough, the entrained boiler water 
with its solids may reach the valves and cylinders where it may 
destroy lubrication, resulting in scored cylinders, loss of pack- 
ing or even destruction of the cylinder. 

To attempt to operate a modern steam locomotive without mod- 
ern water treatment is to impose an operating and economical 


handicap on a railroad which is practically insurmountable in 
the very competitive transportation field of today. 


Discussion 


In answer to a questioner who thought that compound balls 
dissolve too slowly following a water stop, Mr. Tompkins said 
that the practice on the Baltimore & Ohio is to add the com- 
pound balls when the locomotive comes into the terminal. Then, 
by the time it is ready to go out, enough compound has dis- 
solved to be effective. The ball compound is added thereafter at 
every water stop except where anti-foam compound is auto- 
matically fed in with the water. Mr. Tompkins did not think 
that there were any ill effects resulting from a little excess of 
compound. 

Mr. Tompkins said that engine crews are not held responsible 
for maintaining any minimum concentration of dissolved solids 
in the boilers on the B. & O. and that they are trying to arrive 
at а point where no road blowing will be required, and flash 
blowing in the terminals will suffice. On the Chicago & Illinois 
Midland the crews are held responsible for keeping the total 
dissolved solids within a specified maximum, a practice which is 
said to work well and in carrying out which the engine crews 
co-operate. 


Education of Steam Engine Crews 


By A. H. Glass 
Chief power and fuel supervisor, Chesapeake G Ohio 


The Fireman 


The selection of prospective firemen is based on their character, 
public or private schooling and previous experience on the rail- 
road. He is given a list of questions which must be correctly 
answered by the end of one year, at which time he is given the 
second-year questions and finally the third-year list, after which, 
if correctly answered, he is eligible for position as engineman. 

The methods of firing must be suitable to the grade and variety 
of the coal used, as must be the ash-pan, grates, firebox, and 
draft adjustment. The fireman should have sufficient knowledge 
of these devices to know when all conditions are suitable for 
the coal supplied. Where conditions will permit, each coaling 
station should be supplied with the same grade and type of coal 
and the locomotives should be properly equipped and drafted to 
turn it. Unfortunately, however, due to general conditions, many 
grades of coal are supplied and these must be burned in the 
same firebox and the fireman must learn to obtain the best results 
with each. The fireman must actually burn the coal to decide 
what method to use to obtain best results. 

If the fire is not put in good shape before the starting of the 
trip, it will give the fireman all kinds of trouble. For that reason, 
he should arrive at the assigned. locomotive at the required time 
in order to prepare the firebed, and thus save himself much 
worry and labor during the run. 

On arriving at his engine, he should see that the fire has been 
well cleaned. Next, he should close the firedoor and put the 
blower on long enough to start the fire burning brightly so that 
he can detect any dead spots in it. The green coal should be 
pulled away from tke dead spot, the grates covered with good 
live coals, the green coal spread over the live coals, and the 
blower applied just long enough to ignite the green coal thor- 
oughly. After the fire has been put in good condition all over 
the grate surface, fresh coal should be lightly spread over it, 
and if necessary, the blower put on very lightly. 

After the fresh coal that has been spread over the fire is at a 
cherry-red heat, continue the building up process by spreading 
fresh coal thinly, first over one half of the firebox, lengthwise, 
and then over the other half. The idea is to always have one 
half of the fire at а red heat or better, when fresh coal is put 
on the other half, so that sufficient heat will be assured to burn 
the gases as they are driven off from the added coal. This will 
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materially reduce the smoke produced in building up the fire. 

It is of great importance to have a good fire covering the 
entire grate surface before leaving time for the trip. Its depth 
must also be consistent with the service performed. 

If, after having put the fire in good condition as outlined above, 
it is found that the locomotive must stand for even a short time 
before leaving the terminal, it is desirable to bank the fire around 
the sides and at the back, using the so-called horseshoe method. 
This horseshoe bank should not be disturbed prior to actually 
leaving the terminal and while at the terminal just enough coal 
should be added to the center of the firebox to maintain steam 
pressure on the boiler. Care should be exercised to see that the 
safety valves do not raise while maintaining the fire when stand- 
ing on the ready track, thus preventing a waste of fuel. After 
leaving the terminal the center of the horseshoe should then be 
filled in by hand, using the blower and smoke consumer until 
the smoke clears up. The stoker should be tested while the loco- 
motive is on the ready track to make certain it is in good operat- 
ing condition before leaving the terminal. 

The steam gauge and the smoke stack are the best indicators 
of the condition in the firebox and these should be closely watched 
by the fireman. When the steam pressure begins to fall under 
apparently favorable conditions, the fireman should examine his 
fire for banks, holes, or clinkers. In fact, he should make a prac- 
tice of inspecting the fire frequently enough to enable him to 
carry a mental picture of its condition at all times. 

It would be comparatively simple to fire а steam locomotive, 
if it could be operated at a constant speed, and if the profile 
of the road was such that the work required over the entire run 
was uniform, and if the fuel burned was always uniform in size 
and chemical composition, because then the jets could be set at 
a pressure that would produce equal distribution and the rate of 
delivery of coal into the firebox could be set when leaving the 
terminal and it would not be necessary to make any changes 
until arrival at the next terminal. This, however, is never the 
case and firebox conditions change when the coal changes from 
lump to slack or from slack to lump, each requiring changes in 
jet pressures and in stoker speeds. Likewise easing off on the 
throttle and shortening the cut-off requires a decreased amount 
of coal in the firebox just as increasing the cut-off and widening 
found that the most satisfactory way to inspect the fire is first 
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to shut down the stoker engine, close the main manifold jet 
steam valve and where possible wait a few seconds for all the 
volatile gases to be driven off and burned before opening the 
firedoor. The stoker engine steam gauge and the manifold jet 
gauge should be observed before closing the steam operating 
valves to these devices because this will give the fireman a basis 
for resetting these pressures when operation of the stoker is 
resumed. 

After the stoker operation has ceased, the smoke consumer 
should be turned on. This will assist in quickly burning the 
volatile gases driven off from the green coal and will assist in 
the elimination of black smoke. Then open the firedoor, check 
the depth of the fire, look for light spots and banks, observing 
particularly the back corners as these are often a source of con- 
siderable trouble. The depth of the fire can be gauged very ac- 
curately by estimating the distance between the fire and the dis- 
tributing table or by checking the distance from the fire to the 
smoke consumer tubes. It is considered good practice to main- 
tain the depth of the fire less than eight inches in thickness and 
it must be kept free from banks and light spots. 

After a careful inspection of the fire has been made, close 
the firedoor and resume stoker operation. Reset the stoker jet 
pressure using the same pressure as originally maintained unless 
conditions in the firebox indicate that more or less pressure is 
required to maintain an even depth of fire over the grates. Fill 
in light spots, using the scoop if песеввагу, and burn out or 
break up any existing banks. 

It is always well to perform routine duties in a systematic 
manner; therefore, if the fireman will set up a mental picture of 
what is required and perform his work in the same chronological 
order each day, it will become a habit and the possibility of 
overlooking some important detail will be eliminated. 


The Engineman 


'The engineman should have acquired a complete knowledge of 
the locomotive and auxiliaries in the pursuit of his duties as a 
fireman so as to enable him to operate the locomotive and obtain 
the highest possible rating with a minimum of fuel. Principal 
factors that contribute to good performance are, briefly, as follows: 

When pulling out of a terminal, station, or siding, every effort 
should be made by the engineman to avoid starting the injector 
until the fireman has the fire in good condition and until 
the steam pressure is increasing; otherwise, the fite will have 
to be crowded to hold up the steam pressure. 

The engineman must not operate first with a light throttle and 
then with a heavy throttle, nor should he change the cut-off more 
frequently than.is necessary because this makes it impossible 
for the fireman to carry a uniformly steady fire and an even 
steam pressure. He should avoid slipping the locomotive because 
this has a tendency to tear holes in the fire. 

When approaching shutting-off points, the engineman should 
notify the fireman sufficiently in advance so that the fireman can 
allow the fire to burn down somewhat, thus preventing a waste 
of steam through the safety valve and making black smoke. He 
should see that the water level is such that the injector can be 
put on, if necessary. 

The engineman should supply feedwater to the boiler uni- 
formly, maintaining the water level in the boiler in such a man- 
ner as to avoid carry-over into the cylinders and steam passages. 
The water level should be held as low as safety will permit so 
that the steam will be as dry as possible when it enters the 
superheater. 

Where operating conditions will permit, the valve cut-off should 
be held to a minimum with full throttle to reduce drop in steam 
pressure between boiler and steam chest. The highest possible 
degree of superheat is then obtained. 

The engineman and the fireman should take every opportunity 
to get all the information possible about their jobs. They should 
become familiar with the operation of the various devices and 
equipment used on locomotives by reading the catalogues and 
instruction manuals supplied by the manufacturers. They should 
consult the traveling firemen and road foremen of engines as 
well as the older, more experienced enginemen, about their prob- 
lems so that they will be well informed as to all forms of oper- 
ation, can use good judgment at all times and know how to 
handle emergencies. They should keep especially well posted on 
all general as well as local rules and instructions. 
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Locomotive Fuel Oil 


By G. E. Anderson 
General fuel supervisor, Great Northern 


To obtain economical operation the oil-burning equipment must 
have good burner adjustment, with the proper amount of air 
to produce proper combustion to burn a clear stack. The front- 
end door and ring must be tight, and there must be no air leaks 
around connections leading to the front end or around the corners 
or sides of the fire pan at the mud ring. 

The air admission for proper combustion, controlled by a 
front damper regulated from the cab or by side dampers located 
near the flash wall, or air admission through the fire door with 
a deflector inside the fire door, helps to deflect and direct flames 
into back corners of firebox and aids combustion by providing 
the proper air mixture. On some railroads side air vents operate 
automatically, admitting air required for combustion. 

We have engines equipped with brick arches, using arch tubes 
and circulator for supporting the arch. Best results are obtained 
where the arch is not over four rows high. The fireman can then 
get sand over the arch to sand out flues properly, and the arch 
protects the flues from excessive cold air if the fireman uses too 
much front damper. 

After the train gets to maximum speed, or if there is a high 
quartering wind, it is better to use reduced front damper. This 
helps to prevent heavy wind velocity forcing flames to the side 
of the fire pan and producing a cloudy fire and stack smoke. 

With a duplex 5-in., 250-1Ь. gauge for indication of atomization 
pressure and the pressure used for heating the oil, the fireman can 
control pressure to where best results are obtained. 

A strainer in the oil line, so arranged that it can be cleaned 
out very quickly has prevented delays and steam failures. 

The fireman must have a free working firing valve. A valve 
that operates hard does not give perfect control of the fire. 

In districts where winter temperatures range from 0 to —35 
deg. F., the fireman must be watching the oil temperature con- 
stantly, for if fuel oil becomes too hot, it will cause trouble and 
cold oil will not burn properly but result in excessive carbon 
on the flash wall and a poor-steaming engine. 

During 1911 when there was not such a great demand for 
heavy fuel oil, oils were much thinner and required less heat for 
unloading and handling on the locomotive to produce proper 
burning. It was found that an oil temperature at 100 to 110 deg. 
was sufficient to give very good results. In order to get results 
Írom some of the heavy fuel oil today, the temperature of oil 
must range from 135 to 175 deg., depending upon the oil. 

Our fuel-oil specification calls for viscosity of the fuel oil fur- 
nished during summer months not greater than 150 Saybolt Furol 
at 122 deg. F. During the winter months it is to be not greater 
than 100 Saybolt Furol at 122 deg. F. 

The problem during cold weather when temperatures range 
from 10 to 35 deg. below is getting sufficient oil out of cars 
during the time the oil is being heated to prevent it from expand- 
ing too fast and running over the top of the expansion dome. On 
cars not provided with heater coils we put steam directly into the 
oil, through a 1-їп. pipe with a short nipple on the end resting 
on the bottom of the car, heating the oil around the unloading 
valve and forcing steam along the bottom of the car to the ends. 

Oil heavier than 100 viscosity requires more steaming to get it 
hot enough to run freely, and after the car is partly unloaded we 
find the ends of the car still cold. The oil remaining in the car 
will require a higher temperature to get it to draw out. 

We have got oil from a car during the winter months where 
the viscosity Furol at 122 deg. F. was 250 sec. With such oil 
complaints are made regarding poor-steaming engines. It must 
be excessively hot to operate. To prevent trouble, 200 to 400 gal. 
of Diesel oil were added at each locomotive supply. This im- 
proved the efficiency. 

In checking firebox temperatures with pyrometer where oil was 
up to standard and the locomotive was running at a speed of 
60 m.p.h., the firebox temperature was at 2,450 deg. F. With no 
other change in firing operation than increasing the opening of 
the front damper, this slight change caused a drop in temperature 
of 200 deg. F. in the firebox. When the front damper is wide 
open, by cutting it down the firing valve can be reduced two or 
three notches, retaining full steam pressure with a clear stack. 
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L.M.O.A. Concentrates on 


Diesel-Electric Problems 


G. E. Bennett, 
President 
(Superintendent ^ motive 
power, C. б E. 1.) 


Ta Locomotive Maintenance Officers’ Association this 
year had the largest registration among the railroad 
groups meeting at the Hotel Sherman, Chicago, for the 
three-day meeting, September 18 to 20 which bears 
evidence of the broadening interest on the part of both 
mechanical and electrical men in the increasingly complex 
problems of the maintenance of Diesel-electric motive 
power. During the six sessions of the Locomotive Main- 
tenance Officers! Association meetings, technical reports 
were presented dealing with mechanical and electrical 
maintenance of Diesel-electric power; terminal facilities 
for both steam and Diesel maintenance; shop practices 
and tools. Ап individual paper on tonnage ratings for 
Diesel locomotives was presented at the first sessions. 

At the afternoon session on the first day, E. H. David- 
son, director, Bureau of Locomotive Inspection, Inter- 
state Commerce Commission, spoke to the membership 
on a variety of problems with respect to maintenance 
and safety of operation. In his talk, Mr. Davidson again 
called attention to the alarming increase in the accident 
frequency rate connected with steam power and asked the 
cooperation of mechanical men in bringing about an 
improved standard in steam locomotive maintenance. 

Speaking of the growing importance of Diesel-electric 
maintenance and its relation to safety of operation, Mr. 
Davidson said: “The pattern of accidents involving Diesel- 
electric locomotives is gradually developing, and includes 
both the poor housekeeping type of accident and accidents 
incident to a relatively new type of power. I commented 
upon two of the latter types—crankcase explosions and 
failure involving traction motor bearings—when I met 
with you last year. I am happy to report that accidents 
from these causes have shown a noticeable improvement 
since that time. 

“Information received indicates that application of 
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Diesel engine lubrication oil testing procedures by many 
railroads—which includes establishment in some instances 
of oil testing facilities at Diesel terminals—has resulted 
in early discovery of potentially dangerous conditions. 
Correction of these conditions prevented the accidents 
which could have occured had the situation been per- 
mitted to continue without attention. The absence of 
accidents caused by traction motor bearing failures is 
indicative of the increased attention given to lubrication 
and maintenance of these bearings. 

*During the past year a serious accident occurred as 
the result of a failure of a Class B wheel under a Diesel- 
electric locomotive unit. A number of other wheels under 
Diesel-electric units upon various railroads have failed, 
but fortunately did not result in casualties. 

“The service in which the wheels of Diesel-electric 
units are employed is most severe, and the character of 
resulting stresses is complicated. The problem is being 
studied by the railroads, the mechanical committees of 
the A.A.R., and the wheel manufacturers and technical 
institutions. It is to be expected that stronger and more 
enduring wheels will result. 

*Experience to date indicates that many of the cracks 
which occur in plates or rims of wheels are progressive 
in nature, and in appearance are characteristic of fatigue 
failures. These cracks have been found to originate in 
surface defects such as nicks, cuts, gouges or tool marks. 
which, in addition to stenciled indentations, appear to be 
focal points of concentrated and localized stresses, or may 
in some instances have been caused by steel composition 
at point of failure. 

“Total mileage and the number of times a wheel has 
been turned also seem to be pertinent to the problem. 
Wheel wear generally appears to be progressively more 
rapid as the chilled tread metal is worn off or removed 
as the wheels are turned. Because of the more rapid wear 
of wheels between subsequent turnings, and the greater 
susceptibility to cracking or other damage, and the im- 
possibility of applying a varying standard of inspection, 
it is essential that each wheel under a Diesel-electric loco- 
motive unit be continually under observation, and that 
all inspections made be thorough and meticulous. 

*During the past year we have investigated a number 
of accidents in which injuries of varying severity resulted 
from falls caused by defective structural condition of or 
oil on walking surfaces. Consequently, minor displace- 
ments, obstructions, and oil or grease are frequently over- 
looked, and falls occur before the victims are consciously 
aware of a hazardous condition. 

“Corrective action necessary to eliminate defective 
structural conditions is obvious, and needs no further 
comment. Accumulation of oil or grease on walkways is 
a condition that can and often does develop after a loco- 
motive has received all indicated terminal repairs. 

“On oil-burning steam locomotives oil is frequently 
spilled at the time of refueling and, because of its loca- 
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tion on top of the tank, where footing at best is not too 
secure, it presents a very hazardous condition, particu- 
larly when employees are on the tank during hours of 
darkness. 

“The problem with respect to Diesel-electric locomo- 
tives is more complicated. Because of extent of the fuel 
and lubricating oil distribution systems, the length of en- 
gine structure, numerous pipe connections, and the many 
covered openings about the engine structure, a consid- 
erable number of locations of potential oil leaks exist. 
Our inspectors have reported a great many Diesel-elec- 
tric locomotives as defective during the past year because 
of the condition of floors and walkways. There is room 
for material improvement in this respect, and I trust that 
you gentlemen will be able to exert as effective an influence 
in the matter during the immediate future as has been 
accomplished with respect to crankcase explosions." 


Election of Officers 


The following officers and board members were elected 
to serve for the year ending in September, 1951: Presi- 


dent, P. H. Verd, superintendent motive power and equip- 
ment, Elgin, Joliet & Eastern; first vice-president, H. H. 
Magill, superintendent of locomotive and car shops, Chi- 
cago & North Western; second vice-president, S. M. 
Houston, assistant general superintendent of motive 
power, Southern Pacific; third vice-president, F. D. 
Sineath, assistant general superintendent of motive power, 
Atlantic Coast Line; fourth vice-president, T. T. Blickle, 
executive assistant, mechanical, Santa Fe; secretary- 
treasurer, C. M. Lipscomb, assistant to schedule super- 
visor, Missouri Phcific. 

Executive Committee (two-year term): E. Abraham. 
assistant to superintendent of motive power, Elgin, Joliet 
& Eastern; F. R. Denney, assistant mechanical superin- 
tendent, Texas & Pacific; A. E. Rice, chief mechanical 
officer, Denver & Rio Grande Western; W. E. Lehr, super- 
intendent of motive power, Lehigh Valley; P. H. Hatch. 
general mechanical superintendent, New Haven; F. W. 
Bunce, chief of motive power, Chicago, Milwaukee & St. 
Paul; A. L. Wright, superintendent of equipment, New 
York Central. 


Training Diesel Supervisors 


The requirements of a training program which has been 
approved by practical application furnish the basis of this report. 
The report includes the outline of the personnel from which 
Diesel supervisors must be drawn and the type of training which 
it is believed best suited for rounding out their education. A 
section of the report lists the duties of a supervisor and the 
objectives and scope of the training program. After these pre- 
liminary details the report goes into the set-up, both on the rail- 
road and in manufacturers’ plants, for training men, the principal 
features of which follow. 


Staff for Instruction and Training 


The basic organization to carry out a complete training program 
would contain the following elements: 

The Training Pian: This covers the entire program of a 
trainee from the time he is selected to receive the training 
through the training period and concluded with the presentation 
to him of a certificate or letter acknowledging his successful 
completion of the program. It includes the selection of each item 
of training aids, each step through the separate phases of the 
training. It includes the selection of the type of equipment to be 
used in the company school, shop, and to what manufacturer's 
schools the trainee will be sent. 


P. H. Verd, 
First Vice-Pres. 


H. H. Magill, 
Second Vice-Pres. 


(Superintendent ^ motive (Superintendent Іосото- 
power and equipment, tive and car shops, C. & 
КЫ ӨЛЕ.) N. W.) 
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The equipment for company schools: Such equipment may be 
drawing tools, engine or parts of engine and its accessories. 
There should be diagrams of the electrical, water, oil, fuel cir- 
cuits. We should have a steam generator where men can learn 
the safety factor. The movie film, slides, projectors, and similar 
visual aids are valuable equipment. It is better to instruct by 
seeing and doing the work than by reading it. Equipment may be 
located in a car, truck, room, or the shop. Cut-a-way assemblies 
and actual working models and mock-ups should be provided. 

The instruction manuals should always be used and not laid 
away. The purpose of the manufacturer is to sell the mechanics 
the right way to do the job. The supervisor must learn how to 
use the manual. He must be prepared at all times to help some 
mechanic who is in trouble. 

The Diesel engine and its electrical circuits calls for precise 
work. The supervisor must learn how to use meters, and other 
electrical instruments and how to read charts. From the proper 
information he can instruct his men correctly. All the necessary 
tools he must know. А mechanic must also work safely. The 
supervisor must prove to himself that the tools are used correctly. 
The steam machinist can learn to do Diesel work if the super- 
visor can instruct him. The precise instruments must be thor- 
oughly understood, remembering men must work within thou- 
sandths of an inch. Therefore, such items as “meggers,” all 


nee 
Жо: 


S. M. Houston, 
Third Vice-Pres. 


(Assistant general super- 


C. M. Lipscomb, 
Sec.-Treas. 
(Assistant to schedule 
intendent motive power, supervisor, M. P.) 

Sou. Рас.) 
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types of electrical meters, the high potential test machine, dial 
indicators, torque wrenches, battery maintenance equipment: all 
should be used in the classroom and on actual equipment being 
inspected and repaired, to impress on the trainee the function of 
each of these instruments. 

The approach to educational efforts is based on a clear con- 
ception of fundamental elements and the study of equipment 
should be along the lines of : 1. What is it?; 2. Where is it?; 
3. What is its function?; 4. How does it work?; 5. What do you 
do if it doesn't work? 

This can be developed until complete diagnosis of operation 
and troubles can be worked out. ; 

The supervisor (trainee) has the use of the visual aids but 
he cannot depend alone on it, he must also “learn by doing" and 
by reading and studying material concerning the job to be 
discussed. The instructor must be ready to introduce the film or 
slides so as to prepare the supervisor for the instructions. Then 
after the film, discussion should follow to clear the problems that 
might arise. Visual aids should be used in all instruction. 

Manufacturers Schools: Some railroads depend on a school 
which is supervised by the manufacturer. The manufacturers 
have their own school with their instructor. This instruction is 
over a short period of time and the supervisor then must study 
on his own time to complete the material that was given him. 
This written material is written with care so that the super- 
visor will understand it. 

The manufacturer's participation in the training program 
should cover the component parts of the equipment and its 
Íunctions. The training should point out the relationship of the 
various pieces of equipment and their purposes. The design and 
operating principles should be pointed out and discussed for 
clarification. 

The supervisors should be given a clear understanding of the 


operations, maintenance and functions of all the component part: 
that make up a Diesel-electric locomotive. 

The programs of the manufacturers’ schools will serve as 2 
guide for study by railway companies to set up a company pro 
gram and school or it may be studied for evaluation in using 
the manufacturers! school in conjunction with company training: 
that is, a manufacturers’ school would be selected to send a 
"trainee" to for a "post graduate" period of advanced training. 

Inasmuch as the objective of the training is to keep train: 
moving with equipment operating at highest efficiency with low- 
est maintenance costs and longest possible life and maximum 
utilization of facilities and labor, it is immediately apparent that 
the costs of training will be justified by achieving this objective. 
In fact, this is the only reason which could move railway manage- 
ment to set up such a training program. The results of present 
experience prove that the supervisor who was given a complete 
knowledge of the machine and mastered the maintenance problem 
of all its details has more than repaid the investment in hi- 
training. Many examples of continuous daily effort which are 
improving operation, meeting and overcoming innumerable ob 
stacles standing in the path of maximum performance and resulting 
in satisfactory locomotive utilization and maintenance are to be 
found all over the country; in large shops and round houses, and 
at isolated intermediate division points. All of this can lead to 
but one conclusion. The achievement of proper Diesel super- 
visory training will greatly add to the daily performance oí 
Diesel operation which is contributing to and will continue t» 
contribute to, the greater service of the railways to the nation 
and to the world. 


The report was prepared by a committee of which L J. 
Brasheer, assistant master mechanic, Belt Ry. of Chicago, wa: 
chairman. 


Mechanical Maintenance on Diesel 
Locomotives 


This year's report of the committee on the maintenance of 
Diesel-electric locomotives consisted, as before, of a general 
division between mechanical and electrical maintenance informa- 
tion. This abstract consists only of the mechanical maintenance 
section which was further subdivided into three topics, viz., cost 
accounting for maintenance, air and oil filter maintenance and 
steam generator maintenance. The section on cost accounting 
showed the break-down on costs between engine, electrical and 
car body on one road was 34, 31 and 35 per cent respectively. 


Air and Oil Filter Maintenance 


It is imperative that air filters be properly applied and serviced 
to realize the benefit they are able to give. Improperly applied, 
loose filters or defective filters such as settling and disintegration 
of the media will allow unfiltered air to enter the engine or engine 
room. In servicing of the air filter, it is of the utmost importance 
that they be well oiled with a proper kind of oil. If filters are not 
kept oiled, the dry wires will be unable to collect the dirt, result- 
ing in the dirt passing through the filter with the air. The air 
filler is designed and installed for the purpose of protecting the 
engine from unnecessary wear and to help maintain a clean and 
attractive engine room. The cost of providing suitable air filter 
servicing equipment and the servicing of the air filter is far less 
than the replacement of worn parts. 

At small terminals where operation does not justify automatic 
equipment, a definite step procedure must be set up properly to 
clean the filters. This can be accomplished with a minimum 
amount of equipment as outlined below: 

l. Wash dirty side of filter using a hot water hose preferably 
with a sharp stream until clean. Drain excess water and shake 
filter sufficiently to drain any trapped water. 

2. Submerge filter in a suitable cleaning solution, selecting a 
compound that will not attack the media. A slight sloshing motion 
or agitation shortens the cleaning time. 
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3. Drain solution from filter and rewash with hot or cold water 
hose, drain excess water, shaking filter sufficiently to drain any 
trapped water. 

4. Submerge filter in a suitable oil and of proper viscosity. 

5. Place filter on a storage rack for at least 24 hours before 
using, to insure proper drainage. Filters should be placed on 
the rack consistently so that filters being taken for use will not 
be over dry or over oiled. 

The above procedure, with sufficient spares, has proven very 
successful on our railroad at outlying terminals, where only a few 
switchers are handled. To speed up this operation, filters can be 
placed in heated ovens to accelerate drying aíter washing and 
oiling. This, however, creates a problem of additional space and 
equipment. Considering this new problem, an automatic washer 
and cleaner becomes almost a necessity. Advantages of being 
able to use filters immediately after oiling, maximum production in 
a minimum of space and time, and reduction of space material, i: 
helpful in handling the storage problem. 

The servicig period—Regular servicing periods set up for prac- 
ticability, economy and performance are a necessity. Туре oí 
service, territory, and climatic conditions must be considered by 
each railroad and the service periods adjusted accordingly. On 
one railroad, engine air intake filters on passenger locomotives are 
serviced at approximately 5,000 miles. Carbody filters should be 
changed about every two weeks. In freight service, engine air 
intake filters are serviced every 5,000 miles or two weeks. 

With the above extended mileage servicing, it is imperative that 
the supervision give special attention as to the condition of the 
filters in between servicing periods. Continued hot and dry 
weather, dust storms, etc., sometimes necessitates filter changes in 
between regular service periods. Inspection of filters to determine 
the servicing period, one should observe closely the ditry condition 
on the downstream side of the filters and the amount of dirt load 
on the filter. The gradual build up of dirt continues layer on layer 
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until filter is practically plugged or until the dirt has absorbed all 
of the oil This overloading of the filter will cause a pressure 
loss through the filter or if all of the oil has been absorbed, dirt 
will pass through the filter. Permitting filters to dry out, which 
might be a result of not using the proper oil, improper servicing 
such as overheating, or too infrequent servicing, will allow dirt 
to pass through the filter even though the filter is only slightly 
loaded with dirt and apparently serviceable, but actually the wires 
are dry, therefore, will not give proper air filtration. 

After having selected or adopted the desired type of make of 
filter, then the one all important single factor that controls the 
efficiency and dirt holding capacity of the filter is the adhesive. 
The dirt holding capacity of an impingement type filter is in direct 
proportion to oil holding capacity. The amount of oil that a filter 
can hold and use effectively is determined by the viscosity of the 
oil and its wetting characteristics. А decrease in wetting char- 
acter will cause a decrease in efficiency, therefore, it is necessary 
to tie-in viscosity with the wetting characteristics. 

Oil filer maintenance and lubricating oil inspections are 
closely related. Most railroads are using a sock type cotton 
waste filter for filtration of the lubricating oil The waste or 
waste sock element, after it has absorbed the free carbon and 
other contaminations from the lubricating oil to a maximum 
saturation point, are then removed and destroyed. To date no 
satisfactory method, or at least an economical method, has been 
found to reclaim the waste. Some railroads, after reclaiming the 
waste, have attempted to use the reclaimed waste in freight car 
journal packing. We have been unable to develop any substan- 
tiating facts on this performance; it is generally feared that this 
type of waste tends to increase hot box difficulties on the cars. 
This is something that should be given serious thought and 
farther testing. 

At this point, in the report, a description of the blotter test 
method, with which most maintenance men are familiar, was 
included. 


Steam Generators 


The final section of the report outlined the development of the 
steam generator and considerations involved in maintenance and 
included in the report some of the variations which one or more 
roads have made with respect to maintenance schedules. One 
such variation is as follows: 

1. Suction and pressure water strainers are cleaned at certain 
originating terminals representing 2,500-mile inspection instead 
of 5,000 miles. 

2. On the 5,000-mile inspection, all remote controls are tested 
and damper shaft lubricated. 

3. In Transcontinental service, due to our poor water condition, 
coils are worked every other trip or approximately 10,000 to 
12,000 miles. 

4. No water treatment is used, therefore, no injector pump 
maintenance. All treatment tanks have been removed from the 
locomotives. 

5. Stack switches are removed and setting checked, steam tem- 
perature limit control repacked and blower fans cleaned each 
quarterly inspection, plates have been applied to the fan housing 
for accessibility. 

6. Steam generator coils are removed every two years. The coils 
are cleaned, washed, hammer tested and given a hydrostatic test of 
1.200 1Ь.; usable coils are returned to service. 

7. Each five years lagging is removed from steam separator 
and separator inspected while under hydrostatic pressure. 

It has been practically impossible to secure up-to-date instruc- 
tion and the proper testing equipment for use in overhauling the 
control equipment and accessories when removed from the steam 
generators. This has resulted in waste of man hours and efficiency 
to say nothing about the controls not working properly when 
reapplied to the steam generator. Every main piece of equipment 
such as the water pump, motor convertor, servo-control, water py- 
pass regulator, fuel pump, etc., should be tested for performance 
and capacity when overhauled before reapplying to steam gener- 
ator. Several railroads are making up a test rack some of which 
has proven practical and beneficial, however, feel the manufac- 
turer also has a certain responsibility in this development. 

General improvements and some of the difficulties which have 
been prevalent during the past year are as follows: 
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1. The adoption and standardization of steel safety valves for 
eliminating leaks and to make their performance trouble-free. 

2. Wiring of all steam generators for continuous running of 
the water pump has corrected much of the difficulty with burning 
of the line relays which were subjected to repeated momentary 
overloads and severe arcing due to repeated cycling, eliminated 
delayed spark and has practically stopped freeze-up in the water 
pump during cold weather, especially when one or more steam 
generators are being used and loading was not equalized, result- 
ing in long OFF periods. 

3. Application of belt tension adjustors, adjustable hinge type 
water pump base and magic grip pulleys, has done much to 
simplify and reduce repair time for proper vee belt adjustment. 

4. The differential water by-pass control delay adapter, mechan- 
ical operation, simple in design and adjustment, controls or affects 
in a large way the smooth generator performance. Proper adjust- 
ment of this control makes possible igniting the steam generator 
with a minimum amount of fuel and air, preventing delayed com- 
bustion which sometimes happens with increased air adjustments, 
insures hot, clean fire and prevents water-logging of separator and 
carry-over into trainline. The servo-retarder has stopped the 
violent action of the servo when the steam generator is first turned 
on, promoting easier starting. 

One criticism of the differential delay adapter is the short life 
of the differential pressure adjustment spring. 

5. The latest remote control trainline shut-off valve with the 
inverted type bellows packing incorporating a metal umbrella pro- 
tector, has been a vast improvement over any previous versions. 
Appears possible it can be maintained and will operate on long 
runs in transcontinental service as well as on shorter runs. 

6. New style multiple serrated cam for stack switches in con- 
junction with proper adjustment of the servo-micro switch and 
differential delay adapter, has practically eliminated steam gen- 
erator shut-down alarm failures. 

7. On some of the older type CFK steam generators when step- 
ping up the output, thus the speeding-up of the water pump, 
resulting in short packing life and some bearing difficulty. We 
have not been successful in the maintenance of this packing and 
appears a material and design change will be necessary. 

8. Short vee belt life is still with.us and has been very trouble- 
some, especially in hot weather. It appears that a belt with high 
heat characteristics or possible wire inserts might be needed to 
correct this situation. 

9. Motor convertors have been a source of much difficulty. Coil 
lead connectors to the terminal box, insulation cracking and 
deteriorating causing grounded or short circuited condition. Most 
of this difficulty can be corrected by applying a high-heat- 
resistant wiring and drilling hole in the terminal box for draining 
of condensation. 

The motor conventor bearing performance has not been satis- 
factory. The introduction of the sealed bearing has probably 
contributed some to better performance but the present bearing 
used by the manufacturer has tended to pit and shell out, resulting 
in noisy bearings. The dust guard arrangement is flimsy and 
will not keep water or moisture out of the commutator end 
bearing, resulting in breakdown of the lubricant and failure. 
Periodic greasing tends to help this situation but is not the final 
answer. 

10. Sticking of line relay contacts; although this trouble has 
abated due to the rewiring of the control circuits for continuous 
pump operation, it has not corrected the situation entirely and 
appears that the silver plated inserts tend to stick together even 
though the armature core has started its downward movement 
for drop-out. 

Proper adustment of fuel nozzle and electrodes has always 
been more or less a trial and error proposition, with many dif- 
ferent personal opinions involved rather than a predetermined 
setting that could be adjusted by a gauge. Variations in domes 
and fire pots made it impossible to set nozzle and electrodes as one 
complete unit. Proper height of nozzle in relation to fire pot and 
electrodes is important for igniting as well as for a hot, clean fire. 

One road has applied, as test, two smoke-hood adapters with 
nozzles and electrodes as a complete unit with all adjustments 
made by a gauge before application and the spray tip remains in 
the same relation to the fire pot regardless what steam generator 
it is applied to. This appears to be an improvement developed 
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by the manufacturers which will do much for trouble-free opera- 
tion and is worthy of consideration for standardizing on all the 
steam generators in service. 


The report was prepared by a committee of which L. L. Luthey, 
general supervisor of Diesel engines, Atchison, Topeka & Santa 
Fe, was chairman. 


Shop Tools for Locomotive Work 


The repair and maintenance of injectors and fuel pumps is one 
of the most important and often the most expensive of locomotive 
parts. Some shops have attempted to repair injectors, with poor 
results. Before these parts can be successively repaired, some 
means of checking volumetric output, atomization, fuel pump 
calibration and pressure test must be available. A clean, dust- 
proof room should be used if the best results are to be obtained. 
The test rack, shown in Figs. 1 and 2, is capable of testing E.M.D., 
Bosch and Bendix injectors and fuel pumps. One trouble com- 
monly found to be causing fuel oil dilution on E.M.D. locomo- 
tives is leakage past the seal ring between injector body and 
nozzle. А leak in that spot is hard to locate in the absence of 
suitable testing equipment. For that reason, some means of 
placing the injector under pressure for several minutes is very 
desirable, as that is the only way to locate a leaky seal ring. 
The costs, in one shop, including overhead, for testing these 
injectors is only 20 per cent of the manufacturers! flat rate 
charges. The rack has a cam shaft with the same lift as that used 
on the various locomotives. The shaft is powered with an air 
motor operating at a speed of 125 r.p.m. Fuel oil is filtered after 
leaving the tank in much the same manner as is the case on all 
locomotives. A revolution counter is used, as a certain amount 
of atomized fuel is required per stroke. After the nozzzle has 
been checked for atomization, a choke is placed over the nozzle 
tip and 40 revolutions of the machine is used as a standard for 
checking fuel output which is caught and measured in a cali- 


Fig. ! 
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Fig. 2 


brated vial. One railroad made a saving of $30,000 in one year 
by repairing injectors and pumps in its own shop. Another 
railroad reported a reduction of 50 per cent in fuel oil dilution 
after starting to repair injectors and fuel pumps. A pressure 
of 45 lb. should be placed on the low pressure side of the 
injector. 

The maintenance of the lube oil pressure switch setting is oí 
vital importance. Many crankshaft failures can be directly 
attributed to the malfunction of that part. Fig. 3 shows a 
small suction pump that is an effective means of checking a low 
oil pressure, as well as a lube oil suction switch. The pump ha: 
pressure on one side and suction on the other side. Gages placed 
in the line ahead of the switch being checked eliminated any 
possibility of improper setting; a properly functioning switch 
should pick up at 6 lb. and drop out at 9 Ib. on E.M.D. engines. 
Pressure settings vary on other makes. It is advisable to seal the 
adjusting screw with sealing wax after setting, as enginemen some- 
times adjust the switch to suit operating conditions, and switch 
setting is sometimes disturbed by vibration. The shop cost, 
including overhead, is about 20 per cent of the factory repair 
costs. The pump sells for 60 dollars. 

Shop repair of oil cooler cores should be undertaken only 
when adequate washing and pressure test facilities are available. 
No doubt the graveyards are full of crankshafts put there by 
plugged oil cooler cores. Fig. 4 shows a core in the washing 
machine being cleaned. А plate covers one end of the core in 
much the same manner as used when pressure testing. Ап E.M.D. 
water pump driven by a 5-hp. electric motor, shown in Fig. 5, is 
used to force the cleaning solution through the core. The tank 


Fig. 4 


is equipped with heating coils in order to keep solution at the 
proper temperature. A gage and pressure relief valve are 
in the line for protective pürposes. Ordinarily the pressure runs 
at about 15 lb. if the core is not badly plugged; however, cores 
have been found that were completely plugged so that it was 
impossible to get cleaning solution through the core vanes. In 
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Fig. 6 


that case, the pressure will rise and it is necessary that a relief 
valve be in the line to prevent damage. Our shop costs, including 
overhead, are about 19 per cent of the factory repair costs. 

The repair and maintenance of Vapor boiler water pumps can 
be simplified through the use of a test stand, such as shown in 
Fig. 6. The stand is used to measure the pump output after 
repair has been made. Any trouble that may exist in the valve 
arrangement shows up quickly on the stand. Many times a 
pump is condemned by the running side and removed from the 
engine only to find, after running on the test stand, that pump 
could very easily have been repaired on engine. 

A 3-hp. motor is used with sheaves arranged to produce the 
same speed as that attained on the engine. The shop cost, in- 
cluding overhead, is about 20 per cent of the manufacturers’ 
repair costs. 

The removal of a No. 2 main air reservoir, used on E.M.D. 
locomotives, is a time-consuming operation and also a hazardous 
job. Ап angle iron arrangement is used that has proved an 
efficient method for removing and applying the drum. The car 
body cross member is used for fastening the inside of the tool 
while the outside legs slip over the frame shown in Fig. 7. There 
is an elevating screw to hold the drum in position while the 
retainer band nuts are being removed. After the bands are 
loosened, the elevating screw lowers the drum to the guide 
rails. After the drum is on the rails, it is necessary to rotate 
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the drum into position for removal through the door. Placing tool 
in position requires about 10 min., and removing the drum from 
locomotive can be done in about 30 min. The ladder and crane 
ordinarily used in performing this operation is unsafe and also 
requires considerably more time. 

The truck fixture, shown in Fig. 8, simplifies the operation 
of assembly and disassembly of trucks. Locating shoes are so 
arranged that the wheel centers of all makes of trucks are estab- 
lished by moving shoes to the dowels protruding from the outside 
of the rails. Two cross members are used for elevating the 
traction motor nose into position for spring removal. Wheeling 
is done by a single hook crane using a compensating sling 
arrangement. The truck frame:is removed from motor and wheels, 
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leaving motors and wheels in place on fixture. Complete dis- 
assembly of a six-wheel truck can be performed in 1% hours or 
less, while assembly time is about 2 hours. Ín a space approxi- 
mately 20 ft. by 100 ft, 326 trucks have been rebuilt in 12 
months, working five days per week. А truck can be removed 
from the locomotive and a motor changed in less time with this 
fixture than is required to change motor and wheels with a 
drop table. 


Carbide Tools 


Maximum results can be obtained with carbide tools only 
when used on machines with sufficient power and a wide range of 
speeds and feeds. One turning operation on which a substantial 
time saving can be made is a crank pin which is turned at 220 
surface f.p.m., 11/16-in. depth of cut, and .030 inch feed per 
revolution. Pins of that kind are being produced in 29 min., 
floor-to-floor. 

А check of results on wheel turning has also brought out that 
proper type dogs are very important. Wheels from machines 
using mechanical driving dogs have been checked and show out- 
of-parallelism between flanges .020 inch to .080 inch, hastening 
flange wear. Wheels from machines with hydraulic drivers check 
within .005 inch parallelism. While we cannot give a report of the 
effect on out-of-parallelism of Diesel wheels, it has been proven, 
on checking cars with a three-way ride meter, that the out-of- 
parallelism of car wheels was the direct cause of the car develop- 
ing lateral weaving. 

The use of carbide tools on a Man-Au-Trol boring mill has 
reduced machine time from about 4 hr. to 42 min. In addition to 
the saving in machine time, an additional saving of $6.00 a 
wheel was also made because of the fact that semi-balanced 
wheels are no longer purchased, as that operation is now accom- 


plished in the boring mill. Another practice is the boring of all 
wheels for E.M.D. locomotives to print size, after which they are 
placed in stock—ready for application. Several hundred wheels 
have been machined and no fits lost. Ву having that set-up, 
when wheels from the pool come in for replacement, the only time 
required to get them back in service is press time. 

The boring and turning of cylinder bushings has been re- 
duced from 8% hr. to 5 hr. when high-speed tools were replaced 
with carbide. 

Before machining operations can become effective, some means 
of providing the machine man with properly ground tools is an 
absolute necessity. Fig. 10 shows an inspection gage used for 
the purpose of checking tools for contour. All tool grinding 
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Fig. 9 


operations are performed in a central grinding department where 
a force of six men handle the grinding of all cutting tools. One 
man is assigned to handle the wheel shop tools exclusively. 

High speed and carbide axle turning tools are hand ground 
on two 14-inch Hammond carbide grinders—one for roughing, 
the other for finishing. These tools are ground manually. It has 
been found that the use of panagraph grinding attachments for 
machine tools has not been satisfactory, due to the time element 
per tool accuracy in performing to the prescribed angles, and 
rakes. Also, with attachments of this type, the major part of 
the grinding is centralized at one point of the grinding wheel 
which reduces the life of the wheel. 

All boring bar tools are ground on a boring bar machine, and 
are ground to a close tolerance. 


The turning of the axle wheel fit to pre-determined size can be 
accomplished by the use of a dial indicator, as shown in Fig. 9. 
An actuating bar, attached to the machine cross slide, can be 
raised to permit burnishing or other operations that require 
excessive tool block movement. The indicator location is also 
movable relative to the actuating bar. It is necessary to move 
the indicator when changing the machine for different size axles. 
The turning of axles to known sizes enables the boring mill 
operators to bore without incessant changing of boring tools. No 
increase in the number. ef axles turned per day as the result of 
this method will be accomplished; it will, however, materially 
increase the boring mill output. Boring mill capacity can be used 
effectively, as it is then possible to bore different tape-sized for 
stock piling, knowing that they are machined and ready for 
mounting. 

The report was prepared by a committee of which C. N. 
Rector, production engineer, Chicago & North Western, was 
chairman. 


Terminal Facilities for Diesel Power 


This report was presented in two parts, one having to do with 
terminal facilities for outlying points and the other with ventila- 
tion equipment for Diesel terminals. The facilities section dealt 
in detail with fuel servicing and heating equipment. The venti- 
lation section is abstracted here. 


Types of Ventilation in Diescl Shops 


In some early Diesel shop installations an attempt was made 
to remove engine gases by installing exhaust fans in roof or wall 
ventilators. This arrangement met with little success, as the 
gases are heavier than air and while cooling fall to the floor 
almost immediately, except for the small percentage of them that 
rise to close proximity of the exhaust fans while they are still 
warm. Most of these ventilating systems were modified either by 
installing stacks to catch the gases or a series of exhaust fans con- 
nected to movable ducts that could be placed directly over the 
exhaust openings on the locomotive. These adjustable arrange- 
ments were reasonably workable by careful counterbalancing but 
were not used at all times due to their inconvenience, as it was 
necessary that someone get on top of the locomotive to apply 
and remove them from exhaust stacks. 

Fig. 1 shows a simple arrangement in a building where seven 
active tracks are equipped with two stack type ventilators over 
each track. These stacks are 15 in. diam. and extend from 
approximately 6 in. above the locomotive exhaust stack to 4 ft. 
above the building roof. The bottom of the stack is provivded 
with a 45-deg. bell 25 in. in diameter and the top with an 
umbrella located 15 in. above the rim. It removes all of the 
gases emitted from a 1,000-hp. engine operated at full load without 
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the aid of an exhaust fan. This arrangement, of course, is only 
workable where the locomotives are of the same type and can be 
spotted under the stacks during service periods. 

A rather inexpensive method for removing gases has been 


Fig. 1—Simple ventilating system for Diesel build- 
ing that does not require use of exhaust fans 
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worked out by some roads when constructing new buildings by 
partitions put in the roof trusses so that sections of the ceiling 
form an exhaust duct. These ducts extend directly over the track 
and each section has an exhaust fan. In this manner 
the exhaust gases are confined to one portion of the overhead 
structure which acts like an exhaust duct placed over the stack. 

The ventilation of shop buildings is a matter of considerable 
concern in a shop. One shop, for example, has a volume of 
2,241,000 cu. ft. A comparatively inexpensive heating and venti- 
lating system was installed for approximately $12,000. It con- 
sisted of 40,000 cu. ft. capacity fans to induce air into the 
building, which was heated by a large radiator in front of the 
fans. Fans of approximately the same capacity were installed 
to remove air from the shop, the intake fans being placed in the 
roof at the east end of the shop and the exhaust fans in the 
roof at the west end of the shop. 

This system, while effective, is not a complete correction on 
cold winter days when the shop is closed up and when more 
than a couple engines are running. The State Board of Health 
investigated to see what harmful effects were present in gases 
in the shop. Tests for carbon monoxide showed the general air 
condition in the shop to contain less than 25 p.p.m., the exhaust 
gas directly over the exhaust stack to contain less than 100 p.p.m. 
and the air in the recirculating hot air system to contain less than 
10 p.p.m. of this gas. The complete correction of this condition 
would entail expense out of reach for most of the larger Diesel 
shops and is not justified from a health standpoint; however, 
necessary improvements in ventilating systems should be made 
that are justifiably from an economic standpoint. 

Figures 2 and 3 show a heating and ventilating system for a 
100 ft. by 300 ft. shop building constructed recently to conform 
to orders, covering dust, fumes, vapor and gases, issued and en- 
forced by the state of Wisconsin. To reduce contamination 
emitted in products of combustion of a given number of Diesel 
engines to a point below the concentrations in p.p.m., designated 
as harmful exposure required the introduction of outside air, 
tempered to meet code requirements. In this installation inlet 
air is introduced at roof truss height at 14 points, 7 along the 
north building wall and 7 along the south building wall, spaced 
40 ft. apart. Air is drawn in by 14 fans having a capacity of 
6.100 c.f.m. each or a total capacity of 85,400 c.fm. Air from 
each fan is discharged through plenum chambers equipped with 
directional vanes through three 32 in. by 36 in. one row “non- 
freeze” coils and from thence to two 16 in. diameter discharge 
ducts terminating 2 ft. 0 in. above rail or nominal floor. Heating 
or tempering of the inlet air is accomplished by using the three 
coils described above which produce an inlet air temperature of 
approximately 80 deg. regardless of the outside temperature. 
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Fig. 2 (left): Exhaust gas 
duct and fan system 
in modern multiple unit 
Diesel building—Fig. 3 
(below) Heating and ven- 
tilating system in Diesel 
building shown in Fig. 2 


Steam is admitted to the first coil by a thermostat controlled 
valve when outside temperature falls to 50 deg.; to the second 
coil when the temperature reaches 30 deg., and to the third coil 
when the outside temperature falls to 10 deg. above zero. When 
ventilating system is not required fans are shut off and steam is 
automatically shut off to the second and third coils. The first coil 
is kept under steam to protect against possible freezing at sub- 
zero outside temperature, when ventilating system is not in use. 
Air is exhausted by exhaust system shown in Fig. 2 through 
narrow hoods having an opening 4 in. wide by 20 ft. long. There 
are eight of these hoods over each of the four tracks in this 
house. They are installed end to end, making an opening 
over each track approximately 160 ft. long or the length of a four 
unit locomotive. Each 20 ft. hood has four compartments through 
which air distribution is controlled by 4 in. by 15 in. dampers. 
Each hood is connected to a fan having a capacity of 2,800 c.f.m. 
by a 19 in. diameter duct section, and exhaust is discharged 
through discharge ducts equipped with weather heads through 
roof. The inlet of the 4 in. by 20 ft. hoods is flush with the 
bottom chord of the roof truss or approximately 24 ft. above rail. 
The total capacity of the exhaust system is 91,600 c.m. Inlet 
and exhaust units can be controlled individually or as a com- 
plete system. This heating and ventilating system was installed 
at a cost of approximately $40,000. 

This report was presented by a committee of which Н. E. 
Niksch, master mechanic, Elgin, Joliet & Eastern, was chair- 
man, 
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Exterior view of the Unicel 
50-ton, 50% ft. refriger- 
ator-box car 
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Pressed Steel Develops Molded Car 


In 1897, the Pressed Steel Car Company built what was prob- 
ably the first all-steel railway car, a hopper type, for the Pitts- 
burgh, Bessemer & Lake Erie and now, 53 years later, the 
Laminate Division of this company displayed at New York on 
October 16 a combination refrigerator-box car of revolutionary 
cellular-laminated plywood design in which essentially the only 
steel used is for the trucks, couplers, draft sills, door frames, 
brakes, safety appliances, etc. The surprising fact is that severe 
load and impact tests seem to show better resistance of this car 
to all stresses than is offered by conventional steel equipment. 

The pilot model, with 50 tons nominal capacity and a light 
weight of 46,000 lb., was practically hand made, without tooling, 


LAM NATE: 
YOKE ANZ 


from commercially available stock materials and has slightly 
different dimensions from subsequent production cars. The latter 
will be built utilizing a 1,000-ton press and high-frequency elec- 
tric heating equipment to eliminate butt joints in the cellular 
laminated plywood construction, fabricate continuous panels and 
produce flush surfaces throughout at a further saving of about 
6,000 lb. This light weight coupled with the restriction of metal 
parts in the car essentially to the trucks, couplers, the AB brake 
equipment, draft sills, door frames, safety appliances, etc., saves 
a large amount of steel which is then available for other na- 
tional uses in an emergency. 

Unicel cars are expected to offer the following advantages 


RUBBER IMPACT CUSHICNS 


CRAF I SILL 
SUPPORT 


How the Unisorb draft-sill assembly is incorporated in the car structure 
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over conventional cars: ability to carry a bigger payload when 
full; lighter to pull when empty; longer life; 20 tons less of 
critically needed steel per car; faster and easier to build; cheaper 
to operate and easier to clean and keep clean. 

The basic Unicel box-car design is readily adapted to use as a 
refrigerator car utilizing the cold-wall construction of modern 
household refrigerators which, when applied in the floor, elimi- 
nates the need for floor racks. The cold wall forming all interior 


The laminated floor unit 
ready for application of 
sides, ends, and roof 


car surfaces is in addition to the inner and outer walls between 
which conductive and reflective type insulations are applied as 
required to limit conductivity of the overall construction to .07 
B.tu. per sq. ft. per hr. A Frigidaire mechanical refrigerating 
unit is installed, powered by a Diesel engine on the road and 
using plug-in electricity at sidings and warehouses 

As a damage-reducing feature the car includes new Uni-strap- 
ping braces by means of which the lading is fastened securely to 


Ir TM 


Structural features include (1) cellular laminated plywood construction; (2) Frigidaire 
mechanical cooling unit; (3) Diesel engine and fuel tank; (4) Uni-strap built-in tie-downs; 
(5) Unisorb floating draft sill; (6) sanitary rounded corners; (7) smooth, flush car floor 


698 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


NOVEMBER, 1930 


IN THE DAYS WHEN FIRE-FIGHTING 
EQUIPMENT WAS DRAWN BY HORSES, 
NoT MUCH THOUGHT WAS GIVEN 
TO BOILER WATER CARRYOVER. 


But, as fire-fighting equipment improved, 
progress was also made in locomotive boilers, 
always with the thought of efficiency, which 
must take into account the moisture content 
of the steam generated—for wet steam deliv- 
ered to the superheater means lower temper- 
ature steam to the engine where work is 
performed and efficiency counts. 


Regardless of design, the efficiency of any 
locomotive boiler and engine performance 
can be greatly improved by separation of the 
moisture in the steam leaving the boiler. 


HOW?...by 


MOVEMBER, 1950 


Research has dug deeply into the facts 
about Boiler Carryover and the results 
are contained in a paper that was pre- 
sented before the American Society of 


Mechanical Engineers - copy if you wish. 


THE 


SUPERHEATER CO. 


Division of 


COMBUSTION ENGINEERING-SUPERHEATER, INC. 
200 adison Ave., ° VAT 
eater bik andes x | 12300 
Montreal, Canada, THE SUPERHEATER COMPANY, Ltd. 
Representing AMERICAN THROTTLE COMPANY, INC. 


the ELESCO STEAM DRYER SYSTEM 


Superhecters * Superheater Pyrometers - Exhaust Steam Injectors - Steam Dryers - Feedwoter Heaters - Steam Generators • 011 Separators * American Throttles 
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permanent, built-in tie-downs. The smooth, 
flush interior door and floor construction 
with rounded corners, can be easily cleaned. 


Construction of the Car 


The Unicel pilot car is a combination 
refrigerator-box car, and other conven- 
tional models will be produced as required. 
The car is designed for 250,000 lb. draw- 
bar pull with a factor of safety of four and 
capable of withstanding at least 1,000,000 
Ib. in a pressure test with notably small 
deflection. There is no center sil, material 
normally concentrated in this sill being 
distributed to better advantage in outer 
walls where all load and impact shocks are 
absorbed. The car is essentially an interior 
and exterior double-wall  stressed-skin 
structure, built according to the relatively 
new science of cellular laminates. Layer 
upon layer of specially chosen plywoods 
are mounted with grains crossed at various 
angles. The cells are formed by a frame of 
longitudinal and transverse wood members 
between the inner and outer skins, all of 
which are bonded together with special 
phenolic and resorcinol resins. In the re- 
frigerator car the insulation is inserted in 
the cells before the parts are bonded. The 
core of the end is a solid assembly of two- 
by-four's placed side by side vertically and 
bonded together as well as to the inner and 
outer skins. The laminated car parts (the 
two side walls, the floor, the ceiling and 
the end walls) are joined by curved ply- 
wood corner members, the whole being 
actually molded into a one-piece struc- 
ture, bonded together by means of dielec- 
tric heating. The one-piece car thus formed 
is designed to be stronger than a steel 
structure. 

The car is built with 8-ft. by 9-ft. door 
openings where stresses are transferred to 
all-welded steel frames through special 
metal connectors. These frames are deeper 
and heavier sections than conventional 
door posts in order to absorb all shear and 
impact stresses with ample reserve strength. 
Sliding doors, of the same construction as 
the car sides, utilize Miner fixtures and are 
equipped with multi-step gasket seals in the 
case of refrigerator cars. 

The Unicel structure is said to be superior 
in its resistance to heat transfer. The car 
is longer and has more usable cubic foot- 
age. Because of the inherent properties of 
the structure, it will tend to remain free of 
cracks on the inside. 


Floating Draft Sill 


While the Unicel stressed-skin construc- 
tion tends to lessen the possibility of lading 
damage, some way was sought to reduce 
even more the shocks which occur in any 
car structure while it is being pushed and 
pulled over the rails, shortening consider- 
ably the life of the car and increasing the 
Írequency and necessity of repairs. The 
Unisorb floating draft sill, designed for this 
purpose, is constructed so it is free to 
move when pulled or buffed. The sill itself 
is contained within a strong laminated 
bolster yoke molded integral with the car 
body. 

The impact steel plate which forms the 


end of the sill is sandwiched between spe- 
cial durable rubber mounts, each three 
inches thick. Both in pull and buff, the 
end steel plate transmits forces to the bol- 
ster through its rubber mount medium. The 
laminated bolster and steel plates are never 
in contact. This means that the forces that 
flow into the car are cushioned at the 
point where they are delivered to the car 
structure. The floating draft sill houses a 
rubber cushion draft gear assembly. The 
coupler travel in either buff or pull is 
about 124 in. for the draft sill and 2% in. 
for the draft gear, or a total of 4 in. of 
rubber-cushioned movement. This addi- 
tional protection, in connection with mod- 
ern, high-speed trucks and the method of 
load securement is expected to effect a 
substantial reduction in the freight claim 
bill. 


Car Design Thoroughly Tested 


The Unicel car design has been thor- 
oughly tested for physical strength by an 
independent agency, the Armour Research 
Foundation, with official observers from 
the Association. of American Railroads 
Mechanical Division. Extensive refriger- 
ation tests have also been conducted with 
instrumentation approved by the A.A.R. 


While final test reports are not yet avail- 
able, the results appear generally favorable 
and indicate definite promise for the fu- 
ture. In the horizontal impact tests, for 
example, runs have been made up to 12% 
m.p.h., which is equivalent to a sill pres- 
sure of approximately 800,000 lb., with no 
signs of distress or failure in the new car 
structure. The conventional hammer car 
which, like the Unicel car, was fully loaded 
and free to move on the rails, on the other 
hand, developed a 3-in. bulge in the steel 
car end and other associated damage. 

The Unicel production car will have a 
finish of plastic overlay thoroughly bonded 
to the plywood panels using heat and pres- 
sure.and giving a finish impervious to salt, 
acid or chemical reaction, outside or inside. 

It is expected that minimum repair work 
of any kind will be required. In case a 
side wall is accidentally punctured, the 
defective part may be easily cut out back 
to the cellular core, the damaged core re- 
placed, if necessary, and a new plywood 
panel section of the desired size applied, 
using a waterproof glue or adhesive under 
nail pressure with no heat. Plastic overlay 
can be applied in liquid form with a brush 
or trowel on end-grain or repaired plywood 
sheets and air dried to give the desired 
finish. 


Commonwealth B-X Type Truck 


The General Steel Castings Corporation has 
recently developed an improved Common- 
wealth four-wheel, B-X type truck for com- 
modity cars operating in passenger train 
service. This new lightweight truck is now 
in service on several leading railroads, in- 
cluding the Pennsylvania, the Missouri Pa- 
cific and the Baltimore & Ohio, and is said 
to have demonstrated important advantages 
in recent tests. 

This truck differs greatly from the 
freight-car type of truck used on many 
box-express cars, as its design incorporates 
basic proven principles of the passenger- 
car type of truck, yet it has been simplified 
so that the wheel base is no longer than 
that of a standard freight-car truck. 


The one-piece cast steel truck frame with 
cross transoms and machined integral ped- 
estals holds the axles in tram at all times. 
The one-piece cast steel bolster is supported 
on swing hangers, providing lateral control. 
Separate equalizers plus increased spring 
capacity give better riding with less dam- 
age to car contents, car body, and track. 

The truck may be arranged for either 
clasp brakes or the single-shoe type of 
brakes, and for either roller or plain bear- 
ings. The truck is also arranged for locking 
center pin so that in case of derailment the 
truck remains attached to the car, follow- 
ing passenger car practice. By the use of 
truck the expense of maintaining car body 
and truck is greatly reduced, and the pos- 


Close-up view of the new four-wheel box-ex- 
press car truck equipped with single brakes 
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300 H.P.— 100 ton —for 
medium and light-duty 
switching. 

300 H.P.— 115 ton — handles 
Jobs ordinarily assigned to 
1000 H.P. units. 

200 Н.Р. — 125 ton —a 20% 
increase in horsepower — faster 
speed — greater work capacity. 
15 0 0 Н.Р. — 125 ton — јог local 
f eight, local passenger, mixed 
trains, yard humping, transfer 
work and other difficult jobs. 

400 Н.Р. —250 ton —for transfer 
se ice and humping. 

3600 H.P.— 375 ton —for the heaviest 
assignments, in humping, mining 
and other rugged work. 


he right power for the job— with high parts 
'changeability between all units —explains why 
у: oads are continuing to add to their 
al Motors Diesel fleets at such a rapid rate. 
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ELECTRO-MOTIVE DIVISION 


zeneral Motors • La Grange, Illinois 


[оте of the Diesel Locomotive 


Commonwealth four-wheel B-X truck equip- 
ped with roller bearings and clasp brakes 


sibility of derailment is lessened because 
of its swing motion and equalization fea- 
tures. 

This new Commonwealth truck has been 
especially designed to meet the demand for 
a safe, rugged, practical, lightweight truck 
for box-express cars operating in passenger 
train service. 


400-Amp. A.C. Welder 


А 400-amp. welding transformer Model, 
400E, has gone into production at A. O. 
Smith Corporation, Milwaukee, Wisc. It 
combines features of low initial cost and 
easy maintenance and operation, with a 
welding range of 70 to 585 amp. 

Rated in accordance with N.E.M.A. 
specifications, 400 amp. at 60 per cent 
duty cycle, it retains the full 75-volt open 
circuit voltage 

Fan motor and capacitors are easily 


accessible for maintenance through the 
hinged door at the front of the machine. 
An industrial type heavy-duty motor-driven 
fan provides high velocity air to clean and 
cool the coils. Commercially available 
secondary connectors are standard equip- 
ment. 

Other features include primary connec- 
tions mounted in a standard knock-out 
box for simple installation, and a patented 
ball bearing coil-moving screw for easy 
adjustment. 


Compact, Lightweight 
Fuel Injection Pump 


Design of the illustrated double disc 
pump, known as the model DD, enables 
unit replacement of the fuel pressure 
pumps, distributor discs, and governor 
assembly without removal of the pump 
from the machine or engine. This fuel 
pump is 65 per cent lighter and 56 per 
cent smaller than previous models. It has 
been introduced by the Cummins Engine 
Co. Inc, Columbus, Ind. The lighter 
weight and smaller size facilitates the in- 
stallation and servicing of the pump used 
Íor automotive and stationary applications 
and further reduces the overall weight of 
Cummins Diesels. 

The device is now offered as standard 
equipment on the 300 hp. model NHRS-600 
and 275 hp. model NHS-600 Diesels and is 
also available as optional equipment on 
other Cummins models. A tandem arrange- 
ment of the pump is standard on the 12 
cylinder, 400 hp. model NVH-1200 and 
500 hp. model NVHS-1200 engines. 


[TID E 
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Reciprecating parts are lighter in weight 
in the DD unit which contributes to 
stress on the governor and throttle linkage. 
greater service life. Needle bearings are 
used in all possible operating parts. Wear 
on bushings and bearings is largely elimi- 
nated because of a reduction of angular 
stress on the governor and throttle linkage. 


Power Pipe Machine 
Wheel Cut-Off 


A choice of either wheel or roller cut-off 
or knife cut-off is now offered on the No. 
999 Super Model 2 in. Power Pipe machine 
manufactured by the Toledo Pipe Thread- 
ing Machine Co., Toledo, Ohio. With the 


wheel cut-off, the cutter head is equipped 
with two rollers and one cutter wheel 
which is self-aligning and centering and 


easily fed with a hand wheel. This device 
cuts off pipe rapidly, leaving a clean cut. 

If a knife cut-off is preferred, the ma- 
chine is furnished with four cutter knives 
which leave a straight square-end cut 
without burr. Blades are fed through a 
scroll by a small hand wheel, and may be 
resharpened many times. 

Cutting is rapid with either type of cut- 
off, cutting off 2 in. pipe in 10 seconds. 
The unit, which has quick-opening die 
heads, threads 2 in. pipe in 22 seconds. 
А convenient thread gauge shows the 
length of the thread being cut. 

Production with the machine is high 
because of instant change from cutting to 
thearding and vice versa, quick change of 
die heads, no rear chucking, high speed 
cutting and threading. А 12 tooth cone 
type fluted reamer on the arms swing 
quickly into position for reaming. Thread- 

( Continued on page 712) 
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Pboto courtesy 
New York, New Haven 
and Hartford R.R. 


When you lubricate Diesels with 
TEXACO DIESELTEX HD 


і N MILLIONS of miles of grueling serv- 
ice, Texaco Dieseltex HD has proved itself 
the superior lubricant for Diesel locomo- 
tives. It keeps top decks clean . . . assures 
freedom from harmful carbon, gum and 
varnish ... reduces wear... and keeps 
fuel consumption at a minimum. 

Texaco Dieseltex HD is produced ac- 
cording to a special, exclusive formula. Its 
fully detergent-dispersive properties are 
made even more effective by special heavy- 
duty additives that greatly increase resist- 
ance to oxidation and sludge formation. 


4 к 


TUNE IN ...T 
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EXACO STAR THEATER starring MILTON 


Thus, you can count on better compression 
and combustion . . . longer life for engine 
parts...greater mileage between overhauls. 
Texaco Dieseltex HD meets the strin- 
gent requirements of leading Diesel loco- 
motive builders...and has the enthusiastic 
acceptance of operators everywhere. Let a 
Texaco representative give you full infor- 
mation. Just call the nearest Railway Sales SAN FRANCISCO 
office listed, or write: CHICAGO * ST. PAUL 
The Texas Company, Railway Sales ST, LOUIS * ATLANTA 
Division, 135 East 42nd Street, New York 
17, N. Y. 


NEW YORK 


BERLE on television every Tuesday night. See newspaper for time and station. 
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NEWS 


Emergency Specifications Approved 
The General Committee of the A.A.R. 


Mechanical Division has approved emer- 
gency specifications "in order to provide 
for an improved product in both waste 
and oil for use in the lubrication of jour- 
nal bearings on freight cars." The speci- 
fications are to be met not later than 
January l, 1951, and will apply to free 
oil as well as to the oil used in preparing 
packing. The new specifications have been 
prepared by a joint sub-committee repre- 
senting the Committee on Lubrication of 
Cars and Locomotives and the Committee 
on Specifications for Materials to super- 
sede the present standard and will remain 
in effect until such time as the Mechanical 
Division research on these materials has 
been completed. 

As a further means of improving journal 
lubrication, the Arbitration Committee has 
been instructed to modify Interchange 
Rule 66(a), effective January 1, 1951, for 
one year, reducing the present 15-month 
period for repacking journal boxes to 12 
months and authorizing receiving lines to 
reject empty foreign cars when delivered 
by owners with repack dates more than 15 
months old. 

The Board of Directors of the associa- 
tion has authorized an increase in per- 
sonnel of the Mechanical Inspection De- 
partment and the additional inspectors are 
already in the field busily engaged in 
checking lubrication practices, materials 
and results. In all cases where practices 
do not conform to desired standards, cor- 
rective action is taken insofar as practic- 
able on the spot in order to effect neces- 
sary improvements with a minimum of 
delay and red tape. 


Proposes to Revise 
Diesel Brake Rule 


Division 3 of the Interstate Commerce 
Commission has issued a notice setting out 
a proposal to revise Rule 205(a) of the 
commission's Rules and Instructions for In- 
spection and Testing of Locomotives Other 
Than Steam. The rule involved relates to 
air-brake equipment, and the proposed re- 
vision will be handled by the commission 
in a proceeding docketed as Ex Parte No. 
174. 

The rule “tentatively proposed" as a sub- 
stitute for the present rule was given in 
the notice as follows: 

205.(a) The main reservoir systems of 
each unit shall be equipped with at least 
one safety valve, the capacity of which 
shall be sufficient to prevent an accumula- 
tion of pressure of more than 10 lb. per 
sq. in. above the maximum working air 
pressure fixed by the chief mechanical of- 
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ficer of the carrier operating the loco- 
motive. 

Each unit that has a pneumatically ac- 
tuated system of power controls shall be 
equipped with a separate reservoir of air 
under pressure to be used for operating 
such controls, other than brake controls, 
which reservoir shall be provided with 
means to automatically prevent loss of 
pressure in event of failure of main reser- 
voir air pressure, shall have storage ca- 
pacity to permit not less than 3 complete 
operating cycles of control equipment and 
shall be so located that it will not be rea- 


dily susceptible to damage. Each unit built 
before January 1, 1951, that has a pneu- 
maticically actuated control system of pow- 
er control shall be so equipped the first 
time said unit receives repairs of a gen- 
eral nature after January 1, 1951, but not 
later than January 1, 1952. 

The proposed change is the addition oí 
the second paragraph, the first paragraph 
of the foregoing being the present rule. 
The commission's notice said that the re- 
vision was being proposed upon recommen- 
dation of the director of its Bureau of Lo- 
comotive Inspection, Edward H. Davidson. 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
FreicHt Service (Data From Т.С.С. M-211 anp M-240) 


Item No. 
3 Road locomotive miles (000) (M-211): 
3-05 Total, steam.... 
3-06 Total, Diesel-elec' 
3-07 Total, electric... .. 


4 Car-miles (000, 000) (M- 21 
4-03 Loaded, total... 

4-06 Empty, total 
6 Gross ton-miles-ca 


6-03 Total in Diesel-electric locomotive trains 
6-04 Total in electric locomotive trains 
6-06 буе сыр ал ny Seal tag ее Peg 
10 verages per train-mile (excludi ight tr 
10-01 Locomotive-miles (principal and helper) 
Loaded freight car-miles . 


10-03 Empty freight car-miles 

10-04 Total freight car-miles (excluding caboose 

10-05 Gross ton-miles (excluding locomotive and tender 
10-06 Net ton-miles.... 2.0... eee eae А 

12 Net ton-miles per loaded car-mile (M-211). 

13 Car-mile ratios (M-21 

13-03 Per cent loaded of total freight car-miles... 

14 Averages per train hour (M-211): 


14-01 Train miles: аа ое CES OLA T 
excluding locomotive and tender)... ... 


Gross ton-miles 
14 Car-miles per freight car day (М 240 10): 
Serviceable 


‚ contents and cabooses (000,000) (М-211 j: 
6-01 Total in coal-burning steam locomotive trains... 
6-02 Total in oil-burning steam locomotive train: 


6 months ended 
Month of June with June 

1950 1949 1950 1949 
29,128 32,728 165.348 211,263 
17,010 12,449 97,696 69,702 
826 796 4,843 5,044 
47,054 45,973 267,911 286,011 
1,638 1,504 9,040 9.028 
865 876 4,904 5,238 
48,949 52,392 268,252 335,646 
4, 16,369 70,249 91,140 
48,50: 35,647 275,195 199,737 
2,203 2,201 12,679 13,694 
114,025 106,615 626,395 640,253 


16.90 16.90 17.00 16.80 
45,329 


46.80 43.20 43.30 
43.80 40.70 40.30 


15 Average net to r freight car-day (000) ( 907 
1 Per cent of home cars wor F total freight cars on the line CM. 240) 39.60 52.10 45.40 50.20 


PassENGER Service (Data From Т.С.С. M-213) 


3 n mative -power miles (000): 
3908- — DU eanan are Ga. ale ptosis Red ae Hea САНАЛУЫ 12,214 15,146 68,236 99,105 
3-06 Diesel-clectric РР an eR MES Ns Caps ER 14,404 12,961 84,322 72,492 
3-07 |. ЖКА He cet TI SAEC ART UE Lan E ni Pane PS 1,608 1.608 9,518 10.083 
3-04 ОШ да ce eL Pas Vow ORAN етае S2 Dd + 28,226 29,730 163,076 181,789 
4 Passoni -train car-miles (000): 
4-08 in all locomotive-propclled trains................ 271,043 281,547 1,552,578 1,683,240 
4-09 Total i їп coal-burning steam locomotive trains........ . 63,968 78,140 346,987 522,571 
4-10 Total i in oil-burning steam locomotive trains............ 38,487 46,074 210,325 264,159 
4-11 Total in Diescl-electric locomotive trains............... 151,703 139,901 892,371 785,324 
12 Total car-miles per {гаїп-шїез.......................... 9.47 9.26 9.35 9.08 
Yard Service (ЮАТА From I.C.C. M-215) 
1 Freight yard switching locomotive-hours (000): Ы 
1-01 Steam, coal-burning. уу хе инее Кра жае eene 1,396 1,710 8,342 11,735 
1-02 ү т РҮ E AT EUM 255 213 1,363 1,750 
1-03 Diesel-electric! PIA uuu ҮНӨ С НАРЫК ӨСТҮ НҮ А 2,473 1,987 14,132 11,459 
1-06 talc ааа аТайы аугаа усаа Да 4,151 3,995 2 25,103 
2 Passenger yard switching hours (000): 
2-01 Steam, coal-hurning. ........... 0 T S 51 B6 364 594 
2-02 Steam, oil-burning..........00 00 ........0 sess 13 15 77 98 
2-03 Иек Menor Б РЕЛЙ НИ НЧА 221 206 1,331 1.212 
2-06 ПОРУБАТИ ИНИ 330 341 1,974 2,113 
3 Hours r yard locomotive-da: 
3-01 Steam, ч Sad TOC TN v NISUS POPE jeg 8.20 8.00 1.60 8.70 
3-02 Diesel-clectrie 2.66655 bait ат» meer nm Een Er ESET 17.60 17.50 17.30 17.60 
3-05 BServiosahle. ccs eniieeIecue rra ais Esa hene e gie e 14.20 13.20 13.80 13.40 
3-06 AI! locomotives(serviceable, unserviceable and stored)... 12.10 11.10 11.50 11.50 
4 Yard and train-switching locomotive-miles per 100 loaded A 
freight car-mileg.;... 2 e creer ie РНК 1.76 1.84 1.83 1.9 
5 Yard and train-switching locomotive-miles per 100 passenger f 2 2 
train car-miles (with Іосотоіуев)..................... 0.7 0.75 0.79 0. 


! Excludes B and trailing A units. 
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ELECTRICAL CABLES for diesel locomotives must be able to withstand 
high temperatures . . . degrees of heat that would soon cause failure in 
ordinary cables. Roebling points with pride to the fact that Roebling Var- 
nished Cambric Cable meets this requirement with complete dependability. 
In addition, it is built with a high safety factor that takes most overloads. 
On the basis of proven performance Roebling V.C. is today's A-1 specifica- 
tion with manufacturers of diesel locomotives! 

And there is similar efficiency and long-run economy in Roebling's other 
electrical wires and cables that serve in the transportation field . . . Signal 
Cable and Cab Cable with mRoEPRENE jackets . . . Jumper Cables and 
г Control Cables . . . Hard drawn bare copper wire, 


RO E 6 L | wy e» with or without weather-resistant covering . . . 
Trolley wire and a complete line of Magnet Wire. 


GEL 


| 


A CENTURY OF CONFIDENCE Write for full information about any or all of these 
Atlanta, 934 Avon Ave. k Boston, 51 Sleeper St. * Chicago, li ° d bl 
5525 W. Roosevelt Road * Cincinnati, 3253 Fredonia Ave. quality wires and cables. 


* Cleveland, 101 St. Clair Ave., N. E. * Denver, 4801 Jack- 
son St. * Houston, 6216 Navigation Blvd. * Los Angeles, 
216 S. Alameda St. * New York, 19 Rector St. 
* Philadelphia, 12 S. Twelfth St. * Portland, 
1032 N. W. 14th Ave. * San Francisco, 1740 
Seventeenth St. * Seattle, 900 First Avenue S. 


JOHN A. ROEBLING'S SONS COMPANY, TRENTON 2, NEW JERSEY 
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“In recent months," the notice also said, 
“there have been accidents in which the 
unit of a locomotive other than steam had 
its brake system put out of commission by 
the loss of main reservoir air pressure and 
the locomotive unit, which had become dis- 
connected, proceeded down the track out 
of control.” 

The notice advised that the commission 
will conduct an investigation of the pro- 
posal; and receive, from the railroads and 
other interested parties, evidence “in writ- 
ten form with affidavits attached.” Verified 
statements embodying evidence-in-chief will 
be due on or before November 15; notices 
of objections to such evidence will be due 
December 1; and statements embodying re- 
buttal evidence will be due December 15. 
If cross-examination of a witness is de- 
sired, written request therefor must be 
given to the secretary of the commission, 
W. P. Bartel, and to the witness or his 
counsel, on or before January 1, 1951. 


A.R.C.l. Elects 
New President 


Cuartes W. WhicHT, president of the 
Pullman-Standard Car Export Corporation, 
has been elected president of the American 
Railway Car Institute to succeed Samuel 
L. Felton, who resigned to accept the 
presidency of the Shippers’ Car Line Cor- 
poration, a wholly owned subsidiary of the 
American Car & Foundry Co. 


A.S.M.E. Annual Meeting 


New researches, applications and opera- 
tions on current developments within the 
engineering profession will be discussed at 
the 83rd annual meeting sessions of the 
American Society of Mechanical Engineers 
to be held at the Hotel Statler, New York, 
November 26 to December 1, inclusive. Si- 
multaneously, the National Power Show, 
now under the auspices of the A.S.M.E., 
will be held at the Grand Central Palace, 
New York. The annual banquet of the so- 
ciety is scheduled for 6:30 p.m., Wednes- 
day, November 28. The program, in part, 
js as follows: 

Tuespay, NovEMBER 28 
9:30 a.m. 


Railroad (I) —Materials Handling (1) 
Symposium: Development of Special 
Freight Cars Designed for 
Protection of Lading 

Design Features of the General Ameri- 
can-Evans “Damage-Free” Box Car, by 
R. M. Lamport, assistant vice-president, 
General American Transportation. Corpo- 
ration. 

Special Loading Cars in Automotive- 
Parts Service, by F. W. Hess, general car 
and loading inspector, Chesapeake & Ohio. 

2:30 p.m. 

Railroad (II) —Fuels (I) 
Symposium on Performance Experience 
with Double-Screened Locomotive Fuel 

Speakers: 
John S. Swan, fuel-conservation engineer, 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT 
PLACED SINCE THE CLOSING OF THE SEPTEMBER ISSUE 
DIESEL LOCOMOTIVE WORKS 


Terminal Railroad Assn. of St. Louis... . 


š 
{ 
P 


No. of Horse- А 
Road unils power Service 
Canadian National.................... 4A! 1,600 Road.............. 
4B! 1600 Ноей.............. 
. 4 1g 1:000 Road switch 
Missouri-Kansas-Tsxas................ { 1d Безөешке inr 
10 1,500 Road switch 
New York Central.................... 34A? 1,500 Road freight 
20. 120 Yard witch... L] 
Swi 
2A? 1,600  Roedfreight........ Aloo-G. E. 
JOB! 1,600 Road freight........ Alco-G. E. 
50! 1,600 Road switch Alco-G. E. 
50 1,500 Road switch. b 
13 1,600 Road switch 
lo 1600 Road ewitch 
ding... э ‘oad swi 
p A Тош 
Southern Расїйс...................... 2 if witch........ 
" * 10 1.600 General purpose 
8 1,600 Road.............. 
i 660 Switch.............. 
1 


4 


3 
m 
i 
E 
5 


Baltimore & ОһМо..................... 86 1,500 


Road No. of cars Type of car 
Akron, Canton = Youngstown ... ..... 50 70-ton covered hopper . 
timo 1,0000  50-ton box.......... Д 
pal ibus 205  50-ton automobile Жа кае 
Canadian National.................... 2,0007 


Well-type flat............... 
70-ton gondwla.............. А 
50-ton 


i ille. - 
Minneapolis, St. Paul & Sault Ste. Marie. 


Missouri-Kansas-Texas 


Road . 
New York, Susquehanna & Western..... 4 


1 The eight A and B units will cost about $1,500,000. Deliveries scheduled for early next year. 
: Deren Scheduled to pesin in the first quarter of 1951. 
early in 
‘To be loased ed from the нан Life Assurance Society. 
Deliveries of freight eiue to begin this month and to be piane 


expected on passenger units. 
Early dii гу unei 
(Continued on page 703 


951. 
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MEN i. cec —— ы meses 


We Like Oiling Dry Filters 


Purchasers of the SAFE-N-EZY 
Air Filter WASHER-OILER: 


Atlantic Coast Line Railroad 
Baltimore & Ohio Railroad Co. 
Bessemer & Lake Erie Railroad 
Chicago, Burlington & Quincy 

Chicago & North Western Railway Co. 
Chicago, St. Paul, Minneapolis & Omaha Railway 
Great Northern Railway Co. 

Missouri Pacific Railroad Co. 
Nashville, Chattanooga & St. Lovis 
The Pennsylvania Railroad Со. 

St. Louis-San Francisco Railway Со. 
Seaboard Air Line Railroad 

$t. Louis Southwestern Railway Co. 
Texas & Pacific Railway Co. 
Washington Terminal Company 
Wabash Roilroad Company 


Filters must be properly oiled to assure 
maximum operating efficiency of diesel 
engines and aír conditioning equipment. 
For thorough oiling by any method we 
believe the filter should first be dry — 
if the job's to be done right. 


The SAFE-N-EZY Filter WASHER-OILER thoroughly cleans and 
oils standard size permanent type locomotive and passenger car air 
filters at high speed. Unusual compactness — 6'10" x 4'6" of floor 
space — permits convenient installation in existing service plants. 


Centrifugal action spins filters dry and assures thorough, even oil- 
ing. Design of the Washer-Oiler provides for complete control of 
the cleaning cycle to suit condition of each load of filters. 


The SAFE-N-EZY Filter WASHER-OILER is a complete packaged 
unit which does the entire job of thorough cleaning and oiling in 
one machine . . . by one man... in one handling. 
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FAST... THOROUGH... ECONOMICAL 


COMPACT...A SINGLE PACKAGED UNIT 


SIMPLE, ONE-MAN OPERATION 


More and more railroads are now using this faster, more efficient, 
less expensive method of air filter maintenance. The unbelievably 
low price of this new unit makes possible rapid amortization of the 
investment through drastic reduction of filter maintenance costs. 


Get the details now on how the new SAFE-N-EZY Filter WASHER- 
OILER can go to work for you . . . saving money on filter main- 
tenance and improving filter performance at every service point. 


Write today for complete information. Please address your inquiry 
to Dept. RM-11. 


PAXTON-MITCHEE 
o 5, 


Railway Supplies — Specialty Appliances, Tools 
and Parts for Locomotives and Cars including: 
SELF-SEALING QD COUPLINGS • SAFE-N-EZY 
VALVE SPRING DEPRESSORS * BINGHAM 
CRANKSHAFT SLEEVING PROCESS • SAFE-N- 
EZY BELT CUTTERS * Р-М METALLIC PACK- 
ING * SAFE-N-EZY FILTER WASHER-OILER * 
PAXMITE IRON CASTINGS. 
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AND INQUIRIES FOR NEW EQUIPMENT PLACED SINCE THE CLOSING OF THE 


ORDERS 
SEPTEMBER 1SSUE—(Continued) 


5 Purchase e oomtemplatod through a conditional sales agreement. 
to begin early next year. The cars will cost about $33,000,000. 


through a conditional sales 
quarter of 1951. 


* Deliveri 
: To oost 95200, 000. 
d Delivery scheduled for the 


3 


16 Estimated cost $2, 180.000. To be divided equally between the Gulf Coast Lines and the International- 


Groat No 


4 In addition to the order for 6,001 cars of various types reported in the tember issue. 
e: up, ypas reported in tha Бараан jena; The estimated 


Central System also plans to recondition 3,000 
cost of the 1,000 box-cars listed above is $5, 


The New York 


„000. 
35 [n addition to the 10,000 cars leased from the Equitable Life Assurance Society as reported in the 


June and September issues. 

B Deliveries expected 

+e Pek delivery in the third f 1951. 
or in arter о! 

X рн сауы 

: icago, Burlinglon & 

$13,000,000. The v equipment wil 

350° refrigerator 


include 1,000 


to begin in the third quarter of 1951. Of these cars, which will cost more than 


.— The Вигї: n has announced plans to acquire 2,200 freight cars costi 
0 box cars, 400 flat cars, 200 hopper cars, 250 gondola cars, 


Colorado e* Southern. —The Colorado & Southern plans to acquire 250 box cars. 


Fort Worth ev Denver City.—The F.W. & D.C. hes been been autho! 


Long Island—The Long Island has 


and two 1,600-hp. units not equip) 
of 17 steam locomotive ы snd PD е 


locomotive pemenger units, quippe four 2,400-hp. units, six eurt 


ct 
lowest quotation received for this аці 
w 


to $2,072,888, including 


ahh charges. The ne 
electrical ‘material, 


zd ment and 


with such controls. Acquisition of these units would 


thorized to acquire 250 box cars. 

t permission, to purchase 12 Diesel-electric 
00-hp. units with multiple-unit controls 

mit retirement 


Dieselize passenger service in the road's non-electrified territory. The 
ipment was that of Fairbanks, Morse 
iesels would be purchased with funds from sale of surplus 


& Co., amounting 


Louisville e Nashville.—The L. & "kN. has announced plans to purchase an additional 26 Diesel-electric 
peni ie units. Four will be 2,250-hp. passenger units and 22 will ђе 1,500-hp. dual-purpose units intended 
for passenger service. When delivered (sometime after May 1, 1951) the new locomotives are 


primarily to displace some of the road’s heavier steam 


some some 46 older steam passenger units. 


power into freight service, 
The new locomotives are expected to cost $4.6 million. 


and permit retirement of 


Minneapolis ex ae Louis.—The Minneapolis & St. Louis has becn authorized to purchase 700 50-ton box 


cars and 100 flat cars. 


Louisville & Nashville. 

Earl С. Payne, consulting engineer, Pitts- 
burgh Consolidation Coal Company. 

H. G. Pike, superintendent of equipment, 
Pittsburgh & Lake Erie. 

W. O. Cottingham, superintendent of lo- 
comotive performance, Western Maryland. 

Experimental Locomotive with Cinder- 
Collection and Ash-Disposal System, by 
Elmer J. Boer, assistant supervisor; John 
M. Allen, research engineer, and Bertrand 
A. Landry, supervisor, Battelle Memorial 
Institute. 


WEDNESDAY, NOVEMBER 29 
9:30 a.m. 


Gas Turbine Power (V)—Fuels (III) 

Pressure and Residence Time Effects on 
Combustion of Pulverized Coal, by W. E. 
Young. 

Technical and Commercial Aspects of 
the Application of Residual Oil as Fuel for 
Gas Turbines and High-Temperature Boil- 
ers, by C. F. Kottcamp and L. О. Crockett, 
Gulf Oil Corporation. 


Railroad (III) 


Progress in Railway Mechanical Engi- 
neering—Report of Committee RR-6, by 
R. M. Coultas, transportation divisions, 
General Electric Company. 

Progress Report on the Alco-GE Gas- 
Turbine Electric Locomotive, by A. H. 
Morey, locomotive engineering division, 
General Electric Company. 

Development of the Aluminum Tank Car, 
by G. B. Hauser, chief railroad develop- 
ment engineer, Aluminum Corporation of 
America, 


Tuurspay, NovEMBER 30 
12:15 p.m. 


Fuels luncheon. Speaker, Dr. James Boyd, 
director, Bureau of Mines; subject, Change 
їп Patterns of Fuel Supply. 


2:30 p.m. 
Petroleum (1) 
The Properties and Performance of Sili- 


cone Lubricants, by G. Grant, 3rd, and 
C. C. Currie. Dow Corning Corporation. 

Some Industrial Experiences with Syn- 
thetic Lubricants, by C. H. Sweatt and 
T. W. Langer, Union Carbide & Carbon 
Corp. 

FnipAY, DECEMBER 1 
2:30 p.m. 

Fuels (IX)—Air Pollution—Power (Ш) 

Background of Present Smoke-Regulation 
Ordinances. by J. P. Burkley, chief fuels 
utilization Division, U. S. Bureau of Mines. 

Present Status of Air-Pollution Control. 
by H. P. Munger, aseistant supervisor in 
charge of air pollution control, Battelle 


. Memorial Institute. 


MISCELLANEOUS 
PUBLICATIONS 


Mopern Anc WrLpiNc Lessons AC & 
DC. Published by Hobart Trade School, 
Inc., Troy, Ohio. 192 pages, with fabricoid 
cover. Price, $1. This book comprises the 
second part of the new five-part Hobart 
handbook “Electric Arc Welding—Pro- 
cedure and Practice” and contains the 
complete series of 40 arc-welding lessons 
offered at the Hobart Trade School. Chap- 
ter headings include: Preliminary Instruc- 
tions, Starting and Manipulating the Arc, 
Welding Common Joints With Bare Elec- 
trodes, Welding Light Gage Sheets With 
Coated Electrodes, General Welding With 
Coated Electrodes in the Flat, Horizontal, 
Vertical and Overhead Positions, Pipe 
Welding, Welding Cast Iron, and Special 
Practices and Tests. The text material is 
divided into welding exercises of gradu- 
ally increasing difficulty. The student is 
taken through the various problems in- 
volved in practical arc welding as rapidly 
as he can master the principles involved. 
The book is written in easy-to-understand 
words and contains descriptive pictures, 
charts and diagrams. 
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SUPPLY. 
TRADE 
NOTES 


SyMiNcTON-GoULD CorporaTion.—Hynes 
Sparks has been elected president of the 
Symington-Gould Corporation, to succeed 
Peter F. Rossmann, resigned. Mr. Sparks 
will continue in charge of general sales 
policies and will make his headquarters 
in the New York office. 

Mr. Sparks joined the firm in its Roch- 
ester, N. Y., plant shortly after his dis- 
charge from the Army in 1919 and was 


Hynes Sparks 


transferred to the New York sales office 
in January, 1920. He was appointed man- 
ager, eastern sales, in 1938, and was elected 
vice-president in March, 1942. During 
World War II he was principal industrial 
specialist in the forgings and castings 
section of the steel division, War Produc- 
tion Board. 
* 

Hyster Company.—The Ortner Com- 
party, Terrace Plaza building, Cincinnati, 
Ohio, has been appointed special sales 
representative to contact a number of 
eastern railroads in connection with 
Hyster lift trucks, turret trucks, straddle 
trucks, attachments and parts. 

* 


GeneraL Execrric СомрАНҮ.—ЁЎ. С. 
Harris has been appointed manager of en- 
gineering of the locomotive and car equip- 
ment divisions of the General Electric 
Company's apparatus department to suc- 
ceed Н. W. Gouldthorpe, recently ap- 
pointed manager of the transportation di- 
visions in Schenectady, N. Y. R. A. Hutch- 
ins has been appointed to the newly cre- 
ated post of assistant to the manager of 
the locomotive and car equipment divisions. 

Mr. Harris joined G. E. in 1911 on its 
test engineering program soon after gradu- 
ating from Virginia Polytechnic Institute 
with a degree in electric engineering. 
Later he was assigned to the railway en- 
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In the Face of Steadily 
Rising Costs • • • 


WIX OFFERS DRAMATIC ECONOMIES 


WIX Replacement Cartridges 
of conventional cotton or 
Micro-Maze construction are 
available for all lube ой 
filters. Fuel Oil Replacement 
Cartridges are available in 
cotton or filter paper. 
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MICRO-MAZE* 


AN ENTIRELY NEW CONCEPTION OF LUB- 
RICATING OIL FILTRATION EFFICIENCY 


At a time of rising costs and lowering quality, WIX presents a new and welcome 
reversal of these trends. MICRO-MAZE, the result of years of research, brings to 
diesel filtering greatly increased performance and economy, i.e.: 


RATE OF FLOW cat .......Greatly Increased 

RETENTION OF DIRT & SLUDGE... Far Greater 

MILEAGE jn eas dade Far Greater 

COST OF CLEANING OIL............. FAR LESS 
MICRO-MAZE is an entirely new concept as well as a new formula. While 
similar in outward appearance to the standard waste cartridge, the MICRO-MAZE 
construction forms a labyrinth of countless sludge trapping passages which do 
not collapse or mat down. Thus "surface coating" and "unloading" are largely 
eliminated . . . the oil is enveloped and filtration accomplished within the cartridge 
rather than at its outer surface. Flow and cleaning efficiency remain high through- 
out the longer service life of MICRO-MAZE . .. more than is required to keep 
abreast of dirt "throw down" in a diesel engine in operating condition. 

MICRO-MAZE is calculated to reduce overall lubricating oil filtering costs 

from 30% to 50%. Get the full story from actual experience in yozr filters with- 
out delay. 
* PATENT PENDING. 


ENGINEERED ^ FILTRATION 


INDUSTRIAL DIVISION 


WIX ACCESSORIES CORP'N. e  GASTONIA, N. C. 
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gineering division and in 1917 was com- 
missioned a first lieutenant to serve over- 
seas during World War I. In 1925 he trans- 
ferred to G.E.’s railway traction division, 
and two years later was appointed assist- 
ant engineer of the automotive engineering 


W. C. Harris 


division. In 1930 Mr. Harris moved to 
Erie, Pa., and was named engineer of the 
automotive engineering division. Five years 
later he became assistant to the Erie works 
manager and in 1945, Erie works engineer. 
He later became designing engineer for 
the locomotive and car equipment di- 
visions. 

Mr. Hutchins, born in Wyoming, Pa., 
came to G.E. from Pratt Institute in 1909 
as a student on the test engineering pro- 
gram. He joined the railway motor engi- 


R. A. Hutchins 


neering division in 1911 and in 1926 was 
transferred to Erie. Later he traveled 
throughout Argentina, Brazil, and Uruguay 
for the international General Electric Com- 
pany. In 1932 he was appointed section 
head in the railway motor engineering di- 
vision. 
* 

ELECTRIC STORACE BATTERY CoMPANY.— 
Ross R. Moore, formerly manager of the 
Electric Storage Battery Company at Den- 
ver, Colo., has been appointed manager of 
engineering sales, with headquarters in 
Philadelphia, Pa. Mr. Moore succeeds 
W. B. Bowie who has retired. Thomas H. 


Dooling, Pacific Coast manager, has been 
appointed western states manager, with his 
territory expanded to include the Denve., 
Colo., branch. James G. Bouska, service 
engineer at Los Angeles, Calif., has been 
appointed manager of the Denver, Colo., 
branch. 

Mr. Moore is a graduate of the Uni- 
versity of Southern California, where he 


R. R. Moore 


received the degree of bachelor of elec- 
trical engineering in 1934. He became a 
sales engineer for the Electric Storage Bat- 
tery Company in 1935 and continued as 
such until 1948 except for four years when 
he served as a lieutenant commander in 
the Navy during World War II. 


* 


FaimBANKS, Morse & Co.—J. G. Graham, 
who has for the past several years been 
with the Railroad Locomotive division of 
Fairbanks, Morse & Co. at Chicago, has 
been appointed eastern regional manager 
of locomotive sales. Mr. Graham will be 
located at New York, where he will have 
jurisdiction over sales of locomotives in 
the New York, Southeastern and Cleveland 
areas. D. C. Prescott, a representative of 
the locomotive sales staff in the Chicago 
district, has been appointed district man- 
ager—locomotive sales of the Southwestern 
district, and will be located in St. Louis, 
Mo., after October 1. C. H. Morse, Jr., as- 
sistant manager of Diesel locomotive serv- 
ice, with headquarters at the Beloit (Wis.) 
Works, has been appointed district man- 
ager—locomotive sales, with headquarters 
at Chicago, and jurisdiction over the Chi- 
cago and St. Paul-Minneapolis areas. 


* 


Dan S. Ertis has resigned as president 
of the Lima-Hamilton Corporation to be- 
come executive vice-president of the 
Gramm Trailer Company. 


* 


GENERAL Motors ConPonaTION.—Charles 
E. Wilson, president of the General Motors 
Corporation, has received the American $о- 
ciety for Metal's 1950 Medal for the Ad- 
vancement of Research. 


* 


AMERICAN. BRAKE SHOE Company.— 
Maurice N. Trainer, formerly first vice- 
president of the American Brake Shoe 
Company, has been elected president to 
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succeed William B. Given, Jr., who has 
become chairman of the board. Fred P. 
Biggs has become president of the Brake 
Shoe and Castings division of the com. 
pany, and Stephen S. Conway, vice-presi- 
dent in charge of sales of the Brake Shoe 
and Castings and Southern Wheel divi- 
sions. Ralph L. Robinson has been ap 
pointed vice-president of the two divisions 
and Edward К. Anderson, vice-president 
of the Brake Shoe and Castings division. 

Mr. Biggs has served in various sale: 
capacities since joining the company in 


(Bradford Backrach photo) 
F. P. Biggs 


1916. He became vice-president in charge 
of sales of both Brake Shoe and Castings 
and Southern Wheel Divisions in 1944, and 
first vice-president of the Brake Shoe Di- 
vision in 1948. 

Mr. Conway was first employed at the 
division’s Chicago office in 1912. He be- 


S. S. Conway 


came a sales representative in 1929, а= 
sistant vice-president in 1944, and vice- 
president in 1947. Mr. Conway will be 
located in New Ше 

AMrRICAN Locomotive СОМРАХҮ.— 
Robert Н. White has retired as chief en- 
gineer-manufacturing of American Loco- 
motive Company and H. V. Gulick has 
been appointed his successor. 

Mr. White was born in Plattsmouth. 
Neb. He received the degree of B. S. in 
Electrical Engineering from the University 
of Nebraska in 1905, and joined the main 
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—constant follow-ups by Esso 
scientists and technicians in America's largest 
petroleum laboratories make doubly sure that you 
always get quality and dependability with products 
that bear the Esso Brand. 


—Esso Sales Engineers make 
sure that Esso Products give dependable perform- 
ance. For any railroad fuel or lubrication problem, 
call on ESSO. 


—for stored roller bearings, is 


easily applied and does not require removal when 
bearings are put in service. 
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— provides a highly 
efficient, protective coating for stored 
railroad equipment such as anti-fric- 
tion journal bearings, axle journals, and 
diesel engine parts. 


—on parts stored out- 
side for long periods, in all kinds of 
weather. Esso Rust Ban gives lasting, 
reliable protection to valuable equip- 
ment. 


SOLO IN: Maine, N. H., Vr., Mass., R. i., Conn., 


N. Y., М. J., Penna., 
Del., Md., D. C., Va., W. Va., М. C., S. C., Tenn., Ark., La. 


ESSO STANDARD OIL COMPANY — Boston, Mass. — New York, 
М. Y, — Elizobeth, N. J. — Philodelphio, Po. — Baltimore, Md. — Rich- 
mond, Va, — Charleston, W. Va. — Charlotte, М. C. — Columbia, S. C. 
— Memphis, Тепп. — Little Rock, Ark. — New Orleons, Lo. 
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GRIP LOCK NUT #1 


Applied on top of nut olready 
in place on old equipment or on 
new applications to prevent the 
common nut from loosening 


GRIP HOLDING NUT #2 


(FREE SPINNING or LOCKING) ` 
n inexpensive single locking nut to ` 


E 
GRIP UNIT 
NUT #3 


A heovy duty: 
single nut tha 
con be used any 
where — every 


since it elimi = 
nates the use of - 
о second nut or o 
spring washer 


GRIP LOCO NUT #4 


A special hot forged heavy duty 
nut, used with a half nut to 
hold moving parts in adjust 
ment. The inner half nut makes 
adjustment easy When adjust 
ment is complete the Grip Loco 


locked! 


Grip Nut Products are made 
only by the Grip Nut Com- 
pany, the oldest lock nut 
company — serving the 
railroads since 1906. 


motive Nut holds it against 
movement. 


SPECIAL FRONT END NUT 


Of an uncommon design that 
provides a face more than twice 
the surface of a standard size 
nut of like dimension. Made to 
adequately cover the miscel- 
laneous varieties of holes in the 
front end of a smoke box 


NUT COMPANY 


310 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 
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tenance department of Alco at Schenectady 
in 1906 after a year with the General Elec- 
tric Company as a test engineer. Since 
1918 he has been in charge of all company 
construction engineering. During both 
World Wars he supervised development of 
production facilities at all Alco plants and 
at Montreal Locomotive Works, Alco’s Ca- 
nadian affiliate. Mr. White also directed 
building, power and shop-equipment proj- 
ects involved in Alco's postwar expansion 
program at plants in Schenectady, Av- 
burn, N. Y. Dunkirk, Latrobe, Pa., and 
Chicago Heights, Ш. Mr. White is a mem- 
ber of the American Society of Mechanical 
Engineers. 

Mr. Gulick was born in Brooklyn, N. Y. 
He is a graduate of Union College with 
a B.S. degree in Civil Engineering (1919) 
He served as a bridge designer with the 
Illinois State Highway Department and 
the Chicago, Milwaukee and St. Paul 
Railway from 1919 until 1923, and from 
1923 until 1926 was employed in Alco’: 
engineering construction department. Until 
1931 he was associated with Gannett, 
Seelye & Fleming, consulting engineers, a! 
Harrisburg, Pa. In 1931 he returned to 
American Locomotive and since then ha: 
been project engineer and later assistan! 
chief engineer. 

* 


Pressep STEEL Car Company.—Richard 
T. Coyne has been appointed vice-president, 
laminate structure sales, of Pressed Steel 
Car Company, Chicago. 

Mr. Coyne was previously sales agent 
for the Pullman-Standard Car Manufactur- 


R. T. Coyne 


ing Company. He was sales manager of 
the Mt. Vernon Car Manufacturing Com- 
pany from 1944 through 1946. He is a 
member of the New York Railway Club 
and the Western Railway Club. 


* 


MacNarLux Corporation.—New Dallas. 
Tex., headquarters for the Magnaflux Cor- 
poration have been opened at 2823 Manor 
way, replacing former headquarters de- 
stroyed by an aircraft crash last November. 


* 


Kerite Company.—M. C. Blevins has 
been appointed assistant western manager 
of the Kerite Company, with headquarters 
at Chicago. Ernst Ohnell, Jr., has been 
made manager of power and industrial 
sales covered by the New York office of 


U. S. Pat. 2,181,076 


Н Р] [1 [1 [] carbon brushes, with 


their freedom from sparking, overheating, and 


energy loss, are widely used in the electric 

motors that gather and pump oil. The high current- 
carrying capacities and excellent contact 

provided by Speer brushes make them equally 
valuable in motors for any pumping job. 


A complete line of brushes has been developed 
by Speer to match every mechanical 

and electrical service characteristic. All have 
been rigidly tested under actual service 
conditions. For smooth, trouble-free commutation 
...for peak motor performance... 


fit your motors with 
Speer carbon brushes. 
brushes * contacts * welding elec- 


CARBON COMPANY А 
trodes * graphite anodes * rheostat 
ST. MARYS, PENNA. EFE packing rings * carbon parts 


CHICAGO * CLEVELAND © DETROIT 
MILWAUKEE * NEW YORK * PITTSBURGH 


NOVEMBER, 1950 


FOR 
DIESEL 
EQUIPMENT 


RAILROAD PINS and BUSHINGS 


WEAR LONGER 


Diesel equipment brings new maintenance prob- 
lems to America's railroads. Ex-Cell-O's methods 
of manufacturing railroad pins and bushings 
assure uniformity in size and quality that is 
essential to long service. The correct heat treat- 
ment gives an extremely hard surface for wear 
resistance and a tough ductile core to withstand 
shocks and vibration. Precision grinding assures 
a uniformly good finish and accurate size. 
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Сай? PACING DIESEL 


As specialists for over 40 years in brushes 
for all types of electrical rotating equip- 
ment, Stackpole has played a big part in 
developing better carbon brush grades for 
modern Diesel motors, generators and aux- 
iliary equipment. Each Stackpole brush rec- 
ommendation is based on actual "on the 
job" tests that assure top notch perform- 
ance, minimum commutator maintenance 
and maximum brush life for your specific 
operating conditions. 

Stackpole Diesel Brusbes are sold only to 
makers of original Diesel equipment. Re- 


placement brushes can be purchased through 
these manufacturers. 


STACKPOLE 
CARBON CO. 


ST. MARYS, PA. 


RAIL BONDING MOLDS e CARBON RHEOSTAT DISCS ө PUMP 


AND FLUID DRIVE SEALS ө WELDING CARBONS e BRAZING 
TIPS e ELECTRONIC COMPONENTS e CONTACTS and dozens 
of other items. 
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Kerite. He will continue as export map- 
ager, and Lee W. Eighmy, Jr., has been 
appointed his assistant. 

Mr. Blevins was born in St. Joseph, Mo. 
He attended the University of Chicago. 
and after his schooling, was first associated 
with the Indiana Harbor Belt mechanical 
department in the Chicago area. He later 
joined the mechanical department of the 
Boston & Maine at Concord, N. H., and 
subsequently went with Lever Brothers 
Company, in its sales department. In 1940, 
he entered the service of Kerite in its New 
York office sales department, being trans 
ferred to Chicago later the same year. 


SUPERIOR STEEL & MALLEABLE CAsTING= 
Co.—Lloyd E. Young has been appointed 


^ 


L. E. Young 


sales manager of the Superior Steel & 
Malleable Castings Co. 
* 


Cummins Encine CoMPANY.—Burton C. 
Sears, formerly sales engineer for the Cum- 
mins Engine Company, Columbus, Ind. 
has been appointed assistant regional man- 
ager for the southeastern region, with 
headquarters at 800 Ponce deLeon avenue. 
N.E., Atlanta, Ga. Edward Daley, formerly 
San Francisco, Cal, district manager for 
the Marion Power & Shovel Co., has been 
appointed assistant regional manager for 
Cummins, with headquarters at 411 West 
Fifth street, Los Angeles, Calif. 

* 


D. J. Murray Manuracturinc Com- 
PANY.—The Chicago office of the D. J. 
Murray Manufacturing Company is now 
at 612 North Michigan avenue in the 
Michigan-Ohio building. O. J. Malina, 
sales manager of the Unit Heater division, 
is in charge. 


NationaL Tuse Company.—George O. 
Nations has been appointed assistant to 
general manager of sales of the National 
Tube Company, a subsidiary of the United 
States Steel Corporation. 

Mr. Nations joined the sales office of 
National Tube in 1939 at Denver, Colo. He 
held various positions in the sales and 
operating departments and was appointed 
manager of claims in November, 1948. 

* 


MontreaL Locomotive Wonks.—D. W. 
Cameron, formerly general superintendent 
of the Schenectady, N. Y., plant of the 
American Locomotive Company, has been 
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ATLANTA BRANCH 


BLACK g ECKER- van 


Always NEARBY for You! 


You get maximum productive life out of every Black & Decker Tool you own 
when you take advantage of our genuine, guaranteed ‘‘Factory Service" at rea- 
sonable cost! These Factory Service Branches are owned and operated by 
Black & Decker, not merely local repair shops ‘‘licensed” by a manufacturer. 
They carry genuine B&D parts in stock, use no substitutes or makeshifts. 
And you deal directly with Black & Decker, enjoy all the advantages of B&D's 
famous service policy and guarantee. 

There are 29 B&D Branches spread across the map. We're constantly ex- 
panding their number and increasing their facilities to bring better service 
closer to more customers. If and when you need repairs on a B&D Tool, use 
the Service Branch nearest you. It saves you time, trouble and money! THE 
BLACK & DECKER MFG. Co., 665 Pennsylvania Ave., Towson 4, Md. 


29 B&D BRANCHES WITHIN 
24 HOURS OF ANY CUSTOMER 


Atlanta, Ga. 
Baltimore, Md. 
Boston, Mass. 
Buffalo, М. Y. 
Charlotte, N. C. 
Chicago, НІ. 
Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Denver, Colo. 
Detroit, Mich. 
Houston, Texas 
Indianapolis, Ind. 
Kansas City, Mo. 


Los Angeles, Calif. 
Memphis, Tenn. 
Minneapolis, Minn 
Montreal, Que., Canada 
Newark, N. J. 

New Orleans, La. 

New York, N. Y. 


. manned by expert! me- . equipped with special 
chanics trained in our own electric fool servicing equip- 
factory at Towson, Maryland. ment for finer repair work. 


. stocked with genuine 
Black & Decker replacement 
parts for trouble-free running. 


Philadelphia, Po. E" 

LEADING DISTRIBUT: PGi кету 
Pittsburgh, Pa. IBUTORS ae EVERYWHERE SELL 
Portland, Ore. у; 


T r^ 
St. Lovis, Mo. lf 


San Francisco, Calif. 
Seattle, Wash. 
Toronto, Ont., Canada 


Winnipeg, Mon., Canoda 
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PORTABLE ELECTRIC TOOLS 
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Where ordinary rubber gaskets fail . . . 


Compression Set,% 


AT EXTREME TEMPERATURES, 
Silastic has greater resistance to 
compression set—or to perma- 
nent deformation due to heat 
and pressure—than any other 
rubberlike material. Its elastic 
memory exceeds that of both the 
best low temperature and the 
best high temperature organic 
rubbers available. Silastic 7-170 
forms a more resilient seal at 


—50°F. than a special low tem- 
perature organic rubber does at 
—7?F. At 450°F., Silastic has 
more resistance to permanent 
compression set than the most 


heat-stable organic rubbers have 
at 330°F. 


PHOTO COURTESY CONSOLIDATED VULTEE 
AIRCRAFT CORP. 


In aircraft cabin heating and pressurizing 
systems, Silastic gaskets stay elastic under 
operating temperatures ranging from —70° 
to 400°F. Similarly, Silastic gaskets and O- 
rings withstand hot oils at about 450^F. in 
automotive, aircraft, diesel-electric engines. 


Combine that kind of elastic 
memory with excellent resistance to aging, to oxidation and to attack 
by a variety of chemicals and hot oils, and you have Silastic—the 
most stable of all resilient gasketing materials. That's why design 


engineers and maintenance men specify Silastic, the Dow Corning Sili- 
cone rubber that pays for itself many times over in reduced mainten- 
ance costs and improved performance. 


*T. M. REG. U. S. PAT. OFF. 
SEND TODAY! 


For your copy of Silastic Facts from +500°Е 

No. 10 containing new ў 

data on the properties, 2 -) 
performances and ap- SUASTIC Stays Elastic 
plications for all 4 to —100*F 


Silastic stocks. 


| DOW CORNING CORPORATION, oer. 5-23, MIDLAND, MICH. 
Please send me Silastic Facts No. 10 


D, Corning 


IN SILICONES 


Atlanta * Chicago * Cleveland * Dallas * Los Angeles * New York * Washington, D. C. 
In Canada: Fiberglas Canada Ltd., Toronto Ы In England: Albright and Wilson Ltd., London 
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appointed manager of operations of the 
Montreal Locomotive Works, Ltd. Charles 
P. Madely, formerly plant manager, ha: 
been appointed manager of industria! 
sales, a newly created position. 


FLANNERY MANUFACTURING. COMPANY.— 
The name of the Flannery Bolt Company 
has been changed to the Flannery Manv- 
facturing Company. 


Свір Nur Company.—John Н. McCart- 
ney has been appointed regional sales en- 
gineer, eastern territory, for the Grip Nu: 
Company. Mr. McCartney will handle mat- 
ters of sales and service work from 
Chicago. 

* 

Reep Кошек Brr Company.—The Cleeo 
division of the Reed Roller Bit Company 
has appointed the Ensminger Company. 
Wilkes-Barre, Pa., as distributors of Cleco 
products in that area. 

* 

ELECTRIC SERVICE MANUFACTURING Сом. 
PANY.—The E. A. Lundy Company has 
been appointed exclusive agent for sale to 
the New York Central System of the Elec- 
tric Service Manufacturing Company's en- 
tire line of transportation equipment. 

* 


CLımax MoLvspENUM Company.—¥ al- 
ter F. Craig, Jr., has become metallurgical 
engineer in the Chicago office of the Climax 
Molybdenum Company. Mr. Craig was pre- 
viously supervisor, ferrous metals research, 
at the Armour Research Foundation. 

* 

D. J. Murray МАМОҒАСТОВІҸС Com- 
pany.—C. H. Broward has been appointed 
representative for grid unit heaters. Mr. 
Broward's territory includes Georgia, North 
Carolina and South Carolina, and Polk. 
McMinn, Roane, Morgan and Scoti 
counties in Tennessee. 


Obituary 


Leo P. Duccan, district sales manager 
of the Garlock Packing Company at Phila- 
delphia, Pa., died on September 21 after 
a short illness. Before Mr. Duggan joined 
Garlock in 1909 as a railroad sales rep- 
resentative, he had been a storekeeper 
with the Chesapeake & Ohio. 


PERSONAL 
MENTION 


R. B. Dutaney, staff assistant of the 
Atlantic Coast Line, has been appointed 
assistant to general superintendent motive 
power and equipment, with headquarter: 
as before at Wilmington, N. C. 


Н. Н. LaNNiING, mechanical and research 
engineer of the Atchison, Topeka & $ап!з 
Fe at Topeka, Kan., has retired. 


WaLLACE H. CHAPLIN, assistant general 
Diesel foreman of the Boston & Maine. 
has been appointed assistant to superin- 
tendent of locomotive maintenance of the 
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Cut Down High Flanges 


Without Laying-Up Equipment 


take down a high flange, you simply remove the 
regular brake shoe and replace it with an FCC-21 Com- 
bination Cutter Shoe. This installation does not require 
disassembly of the brake rigging, and is made in a matter 
of minutes. 


The cutting itself is accomplished with a carbide cut- 
ter, formed to the correct flange contour. The FCC-21 
Cutter once adjusted—and this is quickly and easily done 
—remains as fixed in its relation to the wheel as it would 
in a lathe. The cutter's stable angle results in a uniform 
smooth cut. 


As the Diesel moves down the track, the rate of feed 
of the carbide tool is in exact ratio to the turning of the 
wheels being cut. The chip emerges in a continuous ribbon 
of uniform thickness. In 20 minutes—or less—your flange 
is reduced to proper limits and your equipment is ready 
for service again. 


YOU ARE INVITED TO SEE A DEMONSTRATION 


This revolutionary new Cutter FCC-21 has been approved without qualification by 
Superintendents and Master Mechanics who, having seen it, are using it. Our field repre- 
sentative will gladly give you a personal demonstration or take you to see one. Write for 
information and descriptive bulletins. 


Serving the Railroad OJ Industry for Fifty Years 


WHEEL TRUING BRAKE SHOE CO. 


628 West Baltimore Ave., Detroit 2, Michigan 
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There's plenty of oil and road dirt to remove from surfaces of diesel 
locomotive engines. When you make it a hand job, using cleaners 
that call for elbow-grease, the cost per locomotive runs high in time 
and labor. You can do this job at a cost of less than $2 per engine with 


SUPER-MAGNUSOL 


One man is required. He sprays a mixture of one part Super- 
Magnusol to six parts safety solvent (at room temperature) on sur- 
faces to be cleaned, starting at the top engine surfaces at one end, 
and working down and along to the other end. 


By the time the operator has covered all surfaces, the Super- 
Magnusol at the end where he started spraying has penetrated to 
the paint or metal surfaces, loosening all the dirt and oil. The final 
cleaning is accomplished by flushing with plain water at tap 
temperature, following the same routine as for the original spraying. 


You get spotlessly clean surfaces, including the floor area, which 
is rinsed off last. There's no attack on paint or metal. There's no fire 
hazard. And you'll save from $10 to $12 per engine, all costs 
included, over hand cleaning with any cleaner you can use. 


Seeing is believing. We'll gladly have a Magnus represen- 
tative show you what a job this Super-Magnusol method 


does. No obligation, of course. 


Railroad Division 


MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, М. J. 


X AN In Canada—Magnus Chemicals, Ltd. , Montreal 


AND 


CLEANING EQUIPMENT 


Representatives in all principal cities 
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RAW MACGNUS CLEANERS 
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Boston & Maine, Maine Central, and Рог. 
land Terminal, with headquarters at Boe 
ton, Mass. 


M. E. FITZGERALD, assistant to superin- 
tendent of motive power of the Chicago & 
Eastern Illinois, with headquarters at the 
Oak Lawn (Ill.) shops, retired on October 
l, after 37 years of service with the road. 


J. M. №Мсногѕом, director of research 
of the Atchison, Topeka & Santa Fe a 
Chicago, has been appointed mechanical 
and research engineer at Topeka, Kan. 


F. B. RvkKosKEY, system supervisor of 
shops of the Baltimore & Ohio at Balti 
more, Md., has been appointed to super 
intendent of motive power of the Central 


F. B. Rykoskey 


region at Pittsburgh, Pa. Mr. Rykoske; 
joined the B. & O. in 1920 as apprentice 
machinist. He became supervisor of shops 
for the system at Baltimore in 1944. 


J. D. Cavey, regional Diesel supervisor 
of the Baltimore & Ohio at Baltimore, Md. 
has been appointed regional motive power 
inspector. 


J. J. ELKIN, JR., supervisor of lubrication 
of the Baltimore & Ohio at Baltimore, Md. 
has been appointed supervisor of shops, 
with headquarters at Baltimore. 


Guy F. Mires, supervisor of Diesel-elec- 
tric locomotive operation for the Baltimore 
& Ohio system at Baltimore, Md., has been 
appointed assistant to the general super- 
intendent of motive power and equipment, 
with headquarters at Baltimore. 


Harry REEs, superintendent of motive 
power of the Central region of the Balti- 
more & Ohio at Pittsburgh, Pa., has been 
granted leave of absence because of ill 
health. 


L. E. ABBEY, division master mechanic 
of the Canadian Pacific at Kenora, Ont. 
has been appointed assistant superintend- 
ent-division master mechanic, with head- 
quarters at Penticton, B. C. 


L. E. Hart, personnel officer of the At- 
lantic Coast Line at Wilmington, Del., has 
been appointed assistant general superin- 
tendent motive power and equipment, with 
headquarters at Wilmington. 


Frank Williams, chief mechanical en- 
gineer of the Canadian National at Moni- 
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MAINTENANCE OPERATOR (above) removes clean filter screens. (Note 
their shiny appearance.) Soiled screens in tank and at right. 


SOAK TANK CLEANING (right) of Diesel heads and liners. Pennsalt No 
35$ and good rolling boil get parts clean as new. 


Here's why the 


Pennsalt Cleaners for Diesel maintenance 


It’s a tough job to get dirt, grease and carbon 
out of places like piston ring grooves and filter 
screen perforations! 


That's why Diesel maintenance men insist on 
cleaners that are fast and thorough. That's why 
railroads like the Burlington choose Pennsalt 
Cleaners for the task... 


The Burlington has been using Pennsalt Cleaner 
No. 35 for more than 10 years. There must be 
good reasons . . . here they are: 


l. Longer Lasting! Pennsalt Cleaner solutions 
not only do a better cleaning job—they also 


TWO CENTURY-OLD COMPANIES: 
Like Pennsalt, the Burlington recently com- 
pleted 100 years of service to the nation! 
The Burlington was the pioneer of Diesel 
streamlined trains and Vista-Dome Cars. 
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Burlington 
Route 


last a longer time. Effective strength at low 
concentrations is a standard characteristic. 


2. More for your Money! You don’t buy a lot 
of water in Pennsalt Cleaners—because they're 
essentially anhydrous. That means virtually 
100% active ingredients in every drum. 


3. Higher Quality at Lower Cost! You get 
guaranteed high quality at low cost when you 
buy from Pennsalt. No "middle man" charges! 
As a basic producer, Pennsalt controls the manu- 
facture of its products from raw material to 
finished form. 


REMEMBER! Pennsalt backs up all of its 
cleaners with technical service right in your shop. 
Our representative is trained to analyze every 
type of cleaning problem. Why not let him study 


your present methods, and possibly show you 


savings in maintenance costs? 


Write today for further information to: Special 
Chemicals Department, Pennsylvania Salt 
Manufacturing Company, Philadelphia 7, Pa. 


Progressive Chemistry for a. 
Century 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


railroad maintenance 
cleaners 


171 


„иһ IRVINGTON 
dass | 5 (Insulations 


Your motive power's electrical equipment runs 500? F. cool when 
protected with Irvington Class H flexible insulations. For these 
remarkable high-temperature materials make railway motors and 
generators more dependable than ever. 

The greater heat resistance of Class H insulations permits higher 
ambient temperatures, increases safety factor, and materially pro- 
longs insulation life. If your diesel-electrics seem to suffer from too 
many motor and generator burn-outs, rebuild with Irvington Class H 
insulations . .. to sustain heavier overloads, to cut repair costs, to 
boost availability. ў 


Select Class Н Insulations from this Extensive Irvington 
Line: Silicone Varnished Fiberglas*—Silicone Varnished Fiber- 
glas* Tubing—Silicone Glass Mica—Silicone Coated Asbestos— 
Silicone Rubber Coated Fiberglas*—Silastic** Coated Fiberglas*. 
Send today for technical data and samples. 


Look идр2м 


*®Owens-Corning Fiberglas Corp. 
+% (6 Dow Corning 


IRVINGTON Varnish & Insulator Company 


Irvington 11, New Jersey 


for Insulation Leadership 
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real, Que., has retired. Mr. Williams was 
born in England, where he began his rail- 
way career with the London & South West- 
ern. He went to Canada in 1911 to join 
the Montreal Locomotive Works. In 1918 
he began service with the Canadian Gov- 
ernment railways (now part of the C. N. 
system) as a draftsman in the mechanical 
department at Moncton, N. B. He became 
mechanical designer there in 1920; me- 
chanical engineer at Moncton in 1923, and 
mechanical engineer, shop methods, at 
Montreal in 1929. In 1933 he was placed 
in charge of shop methods for the entire 
system, and in 1943 was appointed chief 
mechanical engineer. 


С. R. Tuomas, assistant superintendent- 
division master mechanic of the Canadian 
Pacific at Penticton, B. C., has retired 
after 41 years’ service. 


О. L. Hore, master mechanic, Central 
Kansas-Colorado divisions, of the Missouri 
Pacific, at Osawatomie, Kan., has been ap- 
pointed mechanical superintendent, South- 
ern district, with headquarters at St. Louis, 
Mo. 


Car Department 


WiLLIAM M. ALMON has been appointed 
gang foreman car repairs of the Southern 
at Charlotte, N. C. 


' Ковевт C. Ѕмітн, JR, has been ap- 
pointed foreman car repairs of the South- 
ern at Hayne, S. C. 


Wituiam E. HATCHELL has been appoint- 
ed gang foreman freight-car repairs of the 
Southern at Columbia, S. C. 


ARTHUR EASTHAM has been appointed car 
foreman of the Southern at Danville, Ky. 


CuanLEs Н. Cawoop has been appointed 
foreman coach shop of the Southern at 
Chattanooga, Tenn. 


F. A. Hite, car foreman at the Clare 
shop of the Norfolk & Western, has been 
appointed assistant car foreman, car de- 
partment, at the Portsmouth, Va., shop. 


Diesel 

Носн W. Srituincs has been appointed 

assistant general Diesel foreman at the 

Boston, Mass., Diesel terminal of the Bos- 
ton & Maine. 


О. M. Dorsey, Diesel foreman of the 
Baltimore & Ohio at Cone Yard, East St. 
Louis, Ill, has been promoted to regional 
Diesel supervisor, with headquarters at 
Cincinnati, Ohio. 


W. C. Brown, Diesel foreman at the 
Riverside shops of the Baltimore & Ohio, 
Baltimore, Md., has been appointed re- 
gional Diesel supervisor. 

Electrical 

WiLLiIAM B. Dosss has been appointed 


foreman electricians of the Southern at 
New Orleans, La. 


FRANK E. STARKWEATHER, electrical en- 
gineer of the Chesapeake & Ohio at Grand 
Rapids, Mich., has retired. Mr. Stark- 
weather was born on August 5, 1885, in 
Saginaw, Mich. After graduation from high 
school in 1903, he became employed in 
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with "HELIARC" welding 


Trade-Mark 


Building up a worn valve seat using cast iron 
rod. Note the compact heat-retaining box. 


You don't need to scrap worn or cracked cast iron diesel 
cylinder heads. A worn one can be made as-good-as-new 
and at less than half the cost of a new head by means 
of HELIARC inert-gas shielded arc welding. Only with 
HELIARC welding will the molten cast iron in the pud- 
die take on a remarkable fluidity that makes welding 
easy. 

Cracks near the injector hole and in the areas of the 
stud holes as well as worn valve seats are speedily 
repaired using this process. 

Ask OXWELD for details on how this and other 
money-saving repairs are made on diesel parts. 


The term “Heliarc” is a registered trade-mark. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 
UCC) 


Carbide and Carbon Building Chicago and New York 
In Canada: Canadian Railroad Service Company, Limited, Toronto 


Cast iron diesel cylinder head repaired by 
HE.IARC welding and ready for thousands 
of hours more service. 


SINCE 1912—THE COMPLETE OXY-ACETYLENE SERVICE FOR AMERICAN RAILROADS 
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SHEAR ANGLES, 
SQUARE OR MITER 


SHEAR ROUNDS, DOUBLE END ANGLES 


AND BAR SHEARS 


ECONOMY”! 


Yes, this one machine can handle a pile of fabrication in 
your shop! Handles angles, rounds, flats, squares, beams and 
channels with suitable knives. Electrically welded frames of 
tremendous strength and rigidity. A machine to take years 
and years of punishing 24-hour work shifts in your shop— 
and pay for itself in a hurry. Five standard sizes, with capacity 
up to 8 x 14%” angles, 43” rounds, 4" squares, 6 x 21” flats. 
WRITE FOR BULLETIN 310-C. 
Replace Obsolete Tools With 
MULTI-PURPOSE “BUFFALO” MACHINES! 

Let these shears and other “Buffalo” Combination Machines 
take the place of many machines on your floor! You'll get 


maximum turnout per square foot of floor space, and per 
dollar invested in machines. 


e? 


„(7% } 


BUFFALO FORGE COMPANY 


174 Mortimer St. M Buffalo, New York 
Canadian Blower & Pose Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING CUTTING SHEARING BENDING 
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the engineering department of the Bar- 
lett Illuminating & Power Co. The follow- 
ing year he joined the General Railway 
Signal Company's construction department. 
In 1905 he became chief electrician for 
the Pere Marquette Coal Company. From 
1906 to 1907 he served in the power and 
switchboard department of the Michigan 
State Telephone Company, and subse 
quently joined the Pere Marquette (now 
P. M. district, C. & O.) as electrician in 
the signal department. In 1908 Mr. Stark- 
weather became interlocking maintainer. 
in 1911 electrical foreman; chief electrician 
in 1913; in 1916 assistant signal engineer, 
and in 1923 electrical engineer. 


Howarp Brown has been appointed 
foreman electricians of the Southern s: 
Chattanooga, Tenn. 


WirLiAM С. Cox, power-plant engineer. 
Pere Marquette District, of the Chesapeake 
& Ohio, has been appointed electrical es- 
gineer, with headquarters as before at 
Grand Rapids, Mich. The position of 
power-plant engineer has been abolished. 


Master Mechanics 
And Road Foremen 


J. J. Rasy, division master mechanic of 
the Canadian Pacific at Saskatoon, Sask. 
has been transferred to the position of di- 
vision master mechanic at Kenora, Ont. 


W. F. Duncan, general foreman, loco- 
motive shop of the Missouri Pacific at 
Sedalia, Mo., has been appointed master 
mechanic Central Kansas-Colorado divi- 
sions, with headquarters at Osawatomie, 
Kan. 


W. F. Dapp, regional Diesel supervisor 
for the Western region of the Baltimore & 
Ohio at Cincinnati, Ohio, has been ap- 
pointed master mechanic, with headquar- 
ters at Punxsutawney, Pa. 


ҰпллАМм Н. PniwDALL, for the past 25 
years master mechanic of the Boston & 
Maine at Concord, N. H., retired after 51 
years of service with the B. & M. 


C. W. Davis, master mechanic of the 
Buena Vista shops of the Florida East 
Coast at Miami, Fla., has retired at his 


own request after 25 years of service. 


A. M. Lewis, superintendent of shops 
of the Baltimore & Ohio at DuBois, Pa. 
has been appointed master mechanic at 
Willard, Ohio. 


Earr С. Соме, assistant to superintend- 
ent locomotive maintenance of the Boston 
& Maine at Boston, Mass., has been ap 
pointed master mechanic of the New 
Hampshire division at Concord, N. H. 


Е. Н. ЅсноЕрІМсЕК has been appointed 
master mechanic of the Buena Vista shops 
of the Florida East Coast at Miami, Fla. 


Ouiver COCHRAN, general air-brake iv- 
spector of the Canadian Pacific at Winni- 
peg, Man., has been appointed division 
master mechanic, with headquarters at 
Saskatoon, Sask. 


Shop and 
Enginehouse 


L. L. RoBiNsoN, JR., regional motive 
power inspector of the Baltimore & Ohio 
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POINTS TO REMEMBER BENE e 
- RAILROAD © 


3 
2 
1 
4 
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WHEN CHOOSING 


1 


K = LONG LIFE. EDISON batteries outlast all others Ў | 


in railroad service. When they finally complete their 
service life in heavy-duty air conditioning, regroup { 


the cells and get a second life in lighter-duty service. 


EPENDABILITY. The name EDISON has been syno- | 
nymous with dependability for over half a century. 
EDISON cells provide the closest approach to failure- ; 


free standby power known. They won't quit unex- 
pectedly and are easily maintained. 


CREASED DEMANDS. Today's passenger car elec- 
Т trical systems carry unprecedented loads and во 
require bigger batteries. EDISON, the original light- 

weight battery, has higher capacity per pound . . . 


keeps total weight down. 


—— ә ААЛА АА 


ole pieces, grids—even the tubes and pockets con- 
pote ү I 


Ju CONSTRUCTION. All EDISON cell containers, 


taining active materials—are made of rugged steel. $ 
The alkaline electrolyte is a recognized preservative t 
of steel. ; 


range economy because they stay on the job, out 
of the repair shop. They are not subject to injury 
by freezing, accidental short-circuiting or reverse 


O= ECONOMY. Select EDISON batteries for long- 


charging. 


EDISON principle is chemically foolproof, electrically 
trouble-free. For these reasons it is the basis for long 
life, dependability and overall economy in EDISON 
batteries. 


JN Enson principe is ei PRINCIPLE. This original t 


Cutaway view of A8H Edison cell at 
right illustrates its all-steel construction, 
including the tubular positive plates. 


EDISON 


Nickel • Iron • Alkaline 
STORAGE BATTERIES 
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Wiedeke 


TUBE EXPANDERS NATIONALLY KNOWN 


DEPENDABLE . 


IDEAL ACE TUBE EXPANDERS 

The boilermakers’ selection for more than a 
half century, for LOCOMOTIVE and general 
boiler work . . . guard straddles tube and 
bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 
flared or beaded ends. 


MINIMUM FRICTION . . . absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 


FOR 


. . ECONOMICAL IEICE 


at Baltimore, Md., has been appointed 
general supervisor of locomotive mainte- 
nance. 


WiLLIAM R. Lonc has been appointed 
foreman enginehouse (day) of the Sour 
ern at Selma, Ala. 


Warrer О. THarp has been appointed 
day enginehouse foreman of the Southern 
at Chattanooga, Tenn. 


W. Vaucun Stevens has been appointed 
night assistant enginehouse foreman of the 
Southern at Chattanooga, Tenn. 


L. R. Haase, master mechanic of the 
Baltimore & Ohio at Punxsutawney, Pa. 
has been appointed superintendent of shop: 
at DuBois, Pa. 


L. W. McALPINE, shop superintendent 
car department of the Seaboard Air Line 
at Jacksonville, Fla., has been transferred 
to the position of shop superintendent a: 
Portsmouth, Va. 


CLanENcE L. McFanrAwD has been ap 
pointed night enginehouse foreman of the 


tion. 
Long rolls have generous radius on end and 
will not create sharp offset within the tube. 


Southern at Selma, Ala. 


FnEDERICK P. Jones has been appointed 
night enginehouse foreman of the South- 


See your dealer or write today im ar Oskdale, Teñn 


for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


Te te Wiedeke булану 


DAYTON I, OHIO 


Obitucry 
С. R. Rusu, mechanical superintendent, 


Southern district, of the Missouri Pacific, 
at St. Louis, Mo., died recently. 


A. A. RAYMOND, superintendent fuel and 
locomotive performance, New York Centra! 
System, whose death was reported in the 
October issue, was born on November 19, 
1886, at Troy, N. Y. He received his me 
chanical engineering degree at Cornell Uni- 
versity in 1910, in June of which year he 
became a special apprentice in the Avis, 
Pa., shop of the N.Y.C. In December, 1911, 
he became shop draftsman; in November. 
1912, assistant terminal foreman, engine 


GOOD RIDING 
BEGINS WITH 
GOOD SPRINGS 


AMERICAN-FORT PITT 


A. A. Raymond 


house at Avis; in May, 1916, service test 
engineer at New York; in July, 1920, as 
sistant master mechanic of the Mohawk di- 
vision; in November, 1922, assistant mas 
ter mechanic of the Syracuse division, and 
in June, 1924, master mechanic of the St 
Lawrence division of the N.Y.C. In Febru- 
ary, 1926, he was appointed superintendent 
fuel and locomotive performance, with 
headquarters at Buffalo, N. Y. Mr. Ray- 
mond was a past president of the Interna- 


AMERICAN-FORT PITT 


Spring Division 
H. K. PORTER COMPANY, Inc. 


McKees Rocks, Pennsylvania 
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tional Railway Fuel Association, now the 
Railway Fuel and Traveling Engineers’ As- 
sociation; of the Committee on Utilization 
of Motive Power of which he was chairman 
from 1923. From 1930 until 1938 he was 
chairman of the A.A.R. Working Stoker 
Committee. He was a member of the Amer- 
ican Society of Mechanical Engineers; the 
Central Railway Club of Buffalo, of which 
he was a past president; the Western Rail- 
way Club, and the New York Railroad Club. 
He was the author of many papers for rail- 
way clubs and technical associations. 


Јонх PuncELL, retired mechanical as- 
sistant to the vice-president of the Atch- 
ison, Topeka & Santa Fe and past chair- 
man of the Mechanical Division of the 
Association of American Railroads, died 
at Los Angeles, Calif, on September 29. 


ALLAN О. Geertz, fuel engineer of the 
Pennsylvania and a nationally known com- 
bustion engineer and authority on coal min- 
ing practices, died on September 21 at 
University Hospital, Philadelphia, Pa., 
after a long illness. He was 50 years of 
age. 


R. G. Wess, superintendent air brakes of 
the Chicago, Milwaukee, St. Paul & Pa- 
cific at Wauwatosa, Wis., died on Septem- 
ber 9. Mr. Webb was born on October 
11, 1891. He was a graduate of Blair Busi- 
ness College, Spokane, Wash., and had at- 
tended Oregon State College where he 
studied economics and mechanical engi- 
neering for three years. He entered rail- 
road service as an engine wiper on the 
Idaho & Washington, now the C. M. St. P. 
& P., in 1908. He became a fireman on the 


R. G. Webb 
Milwaukee later in 1908; traveling fireman 
in 1910; engineman in 1911. He served in 
World War I in 1917-18 and then returned 
to the Milwaukee as an engineman. He was 
mechanical expert for the Westinghouse 
Air Brake Company at St. Paul, Minn., 
from 1922 until 1924. He again returned to 
the Milwaukee in 1924 as an engineman. 
He was appointed traveling engineer in 
1929; trainmaster in 1936; assistant super- 
intendent in 1940, and superintendent air 
brakes at Wauwatosa in 1941. Mr. Webb 
was a member of the A.A.R., Mechanical 
Division, Committee on Brakes and Brake 
Equipment; the Western Railway Club, 
and the Central Air Brake Club, of which 
he was chairman. 
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NEW DEVICES 


(Continued) 
ing with separate die for each size per- 


mits hobbing or machining dies for each | 


size pipe. 

Its motor is full % hp., heavy duty, 115 
volt universal type for d.c. or a.c. opera- 
tion on any frequency. 

Regular equipment includes complete 
machine, six quick-opening die heads with 
% to 2 in. right-hand dies, bushings, chuck 
wrench, cable with connectors and cutting 
oil. 


Car Wheel 
Boring Tool 


Micrometer expansion car-wheel boring 
tools equipped with blades of solid tungsten 
carbide are now offered by the Davis 
Boring Tool Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Application of solid carbide cutters offers 
advantages for boring both cast iron and 
steel car blades. Four cutters are used 
in rough boring, two in finish boring and 
a single cutter for chamfering. With the 
carbide cutters, tests show that wheel 
boring time is reduced from 15 to 3 min. 
where high speed steel alloy or steel cutters 
are used. 

The body of the tool is made of chrome 
nickel steel and is precision machined 
throughout. Cutter slots are held to 


M e. $ 7 
7 
om 


JOHNSTON 


PROPORTIONING 
REVERSE BLAST 


OIL BURNER 


Designed to fill the demand for a sim- 
plified oil burner that can be manually 
or automatically controlled by one lever. 
The standard Johnston Reverse Blast 
Oil Burner is equipped with Johnston 
Fueltrol Proportioning Valve and syn- 
chronizing mechanism so that the air 
and oil balance is 
maintained in the 
same ratio at any 
setting between 
low and high fire. 
This burner is a 
compact unit and 
is shipped ready 


tolerances within 0.001 in. Cutter blades 
are then ground to a 0.0005 in. fit in the 
holders to assure full bearing contact. 

Adjustment of cutters to required bore 
size is easily made. Through a graduated 
main screw operating an expanding wedge, 
cutter movement is controlled within 0.001 
in. Аз much as 1% in. diametrical adjust- 
ment is possible. Thus, a wide range of 
bore diameters is obtainable with each 
size boring tool. 

The structure of the tool does not limit 
its application to car wheels alone. With 
slight modification, gear hubs, sprockets, 
bearings, pillow blocks, heavy sleeves, 
bushings and collars can be bored with 
maximum accuracy and speed. 


for mounting on your furnace. For use with fuel oils. 


Write for Bulletin R-508. 
BURNERS e BLOWERS • FURNACES • RIVET FORGES • FIRE LIGHTERS • TIRE HEATERS, ETC. 


MANUFACTURING CO. 
HN ON 2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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"PUSH BUTTON” WASHING 
мі a WHITING TRAIN WASHER | 


EL " к“ petet 

A Whifing Washer control panel located in ele- 
voted control house between solution station and 
washing rinsing station, Engineered for compact- 
ness and efficiency and gives operator perfect view 
of every operation. 


TYPE “О” 


LE 


HAM HASHING д DORG UNGA 


Жйфа фаз Santa 


The Southern Pacific Railroad uses a Type "D" 
Whiting Train Washer, It includes a 4-brush solu- 
tion application station and a 4-brush washing 
and rinsing station, 
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one man operates washer controls. 


* 


Photo courtesy Southern Pacific Railroad 


W/ ITH a Whiting Train Washer, complete trains, locomotives 
and all, can be washed at speeds up to 80 feet a minute while 


Some roads are washing over 200 cars a day without the involved 
lay-up time caused by slow, expensive hand-washing crews. Because 
of controlled operation, the Whiting Train Washer helps to pre- 
serve the glistening beauty of original finishes. It also prevents > 
damp yards due to water excesses. = 

Single- and multiple-washer installations are engineered to 
meet your specifications for handling coaches, tenders, and Diesel 
locomotives. Retractable roof brushes may be added easily to any 
existing installation; thus, a complete train, locomotive and all, 
can be run through the Whiting Washer at the end of a run. Write 
for Bulletin CW-C-409 for more information. 


со RPORATION 
15609 Lathrop Avenue, Harvey, Illinois 
RAILROAD MAINTENANCE EQUIPMENT 


Offices in Chicago, Cincinnati, Detroit, Houston, Los Angeles, New York, Philadelphia, 
Pittsburgh, and St. Louis. Representatives in other principa jes. Canadian 

idiary: Whiting Corporation (Canada) Ltd., onto, Ontario. 

Export Department: 30 Church Street, New York 7, N. Y. ^ 
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COMMODATES 
DS OR WIRES 
SHARP CORNERS 
VER ANCHORAGE 


CONTINUOUS 


LADING BAND ANCHOR 
REINFORCEMENT 


(PATENT PENDING) 


16,16T 
UNIT TRUCK 


CARSETS 


WERE BOUGHT IN 
1950 


DECEMBER, 1950 


"AN lechanical and 
Electrical Engineer 


Founded in 1832 as the American Rail-Road Journal. 
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Doubles Production 
of Wedges 


CINCINNATI Plain Hydro- 
matic Milling Machine, 
equipped with a special 
gang of cutters and оп 
air operated fixture, to 
mill five surfaces of brass 


wedges. 

РЕ - IO 

^ 
Why take five cuts, when one will do the job? CINCINNATI _Hydromatic Milling Machines are available in Plain 
That must have been the question asked of and Duplex styles, conventional and tracer controlled types, 18 
themselves by the shop personnel of the South- sizes of each, 24” to 90” table traverse, 10 hp to 50 hp drive, 
ern Pacific Company, for they designed a standard and complementary unit construction for flexibility in 
gang of five large cutters to mill five surfaces building single purpose machines. No. 5-60 Plain machine 


illustrated below. Write for catalog No. M-1670 for the Plain 
and Duplex machines. Or catalog No. M-1602 for the Plain 
and Duplex Tracer Controlled Hydromatics. 


of locomotive brass wedges in one pass. Pro- 
duction jumped to double the previous method. 
q Of course, there’s one little catch to the prac- 
tice of combining cuts—you need a machine 
that can take the load. In this example, a 
CINCINNATI Plain Hydromatic Milling Machine 
provided all the power and stamina required 
for the heavy cutting operation. There are sev- 
eral reasons for Hydromatic’s high degree of 
cutability: heavily proportioned castings 
throughout... up to 50 hp drive . . . Dynapoise 
vibration damping overarm . . . only four gear 
contacts in spindle drive. There are many other 
reasons why Hydromatics can cut metal so 
quickly. Attractive catalogs give you the com- 
plete story. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNAT 
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MILLING MACHINES « CUTTER SHARPENING MACHINE 
BROACHING MACHINES e FLAME HARDENING MACHINED 
OPTICAL PROJECTION PROFILE GRINDERS © CUTTING FLED 


"M lechanical and 
Electrical Engineer 


Burlington Gallery Suburban Cars 


Upper levels seat 52 passengers; the main floor 96— Entrance 
through center vestibule — Air conditioned — Built by Budd 


T итү gallery-type suburban coaches are being deliv- 
ered to the Chicago, Burlington & Quincy by the Budd 
Company, Philadelphia, Pa. All but five of the cars are 
without toilets and each seats 148 passengers; the five 
cars with toilets seat 145 passengers each. 

The construction of the stainless-stee] Shotwelded cars 
follows the current practice of the builder in which the 
side structure serves as the shear members and the roof 
and floor as the chord members of a modified plate girder. 
Center sills, floor and roof are of stainless steel. The end 
underframe units, including draft-sill extensions, and the 
body bolster are of arc-welded alloy steel, completed with 
an alloy cast-steel end sill and coupler-carrier support. 
There are no skirts below the side sills, except where they 
form a smooth, curved connection between the vestibule 
step well and the side of the car. 

The vestibule and steps are in the middle of the car 
body, from which passengers enter either half of the car. 
Passengers are seated on two levels, with double seats on 
the main floor and single seats in the galleries. Compact 
stairways on each side of the car adjoin both sides of the 
center vestibule, leading from the aisle entrance to the 
galleries over the main-floor seats. A passageway, pro- 
tected by a railing, extends alongside the single seats in 
each gallery. 

The car floors in the seating space are of plywood. The 
lower floor is 14 in. water-resistant material, secured di- 
rectly by blind rivets to the tops of the flanges of the stain- 
less-steel subfloor structure. The gallery floors are 1 in. 
plywood, faced on both sides with metal. The floors on 
both levels are covered with 3/16 in. rubber tiles. The 
vestibule floor and steps, the gallery stair steps and land- 
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ings, and the floor inside the car up to the partition at the 
first seats are made of stainless-steel anti-slip plates. 


No Gallery Floor Supports 


The gallery floor is supported at the side wall by brack- 
ets welded to the side posts and on the aisle side by truss 
members which serve also as the hand rail. Columns ex- 
tend up from the truss panel points and are secured at the 
top to the roof structure to give lateral stiffness to the 
railings. The gallery structure is thus supported entirely 
from the side of the car and from the railing trusswork 
that is supported by the partitions at each end of the 
gallery. 

All insulation in the car bodies is Ultralite, 3 in. thick 
throughout in roofs, sides, ends and floor. Asbestos paper 
is applied on the under side of the roof insulation. The 
insides of the side and end walls of the passenger com- 
partments are covered with sound-deadened aluminum. 
Aluminum is also used on the ceiling of the passenger 
occupancy sections of the car. 

There are two rows of six wide windows on each side 
of each half of the car, the upper row opening to the 
gallery and the lower to the main floor. Windows are of 
the double-glazed breather type with 14 in. laminated 
safety glass inside and М in. polished plate glass outside. 
Window shades are of the cable type with roller curtains. 

The step wells are of the fixed type and are closed at 
the outside of the car by bi-parting sliding doors which 
extend down to the tread of the bottom step. These are 
operated by National Pneumatic door engines from 
switches in a box attached to the vestibule wall above 
the stanchion just inside the passenger entrance opening. 
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These switches are arranged so that the buttons control 
the opening and closing of a group of cars from a single 
Body end d also of the slidi d 

—— 2 шс ИНИНИ 8605 оду end doors аге also of the sliding type and аге 
TT 255522? j fitted with weather stripping. The inside due doors be- 
: tween the center vestibule and each passenger compart- 
ment on the lower floor are bi-parting sliding doors. These 
are manually operated and are provided with holders to 
retain the doors in the open position. The doors remain 
closed without a latch. 

There are 12 walkover type double seats along each 
. side of the aisle in each half of the car. In each gallery 
Ee are 11 single seats similar to the double seats on the 
main floor, except that there is no arm rest on the aisle 
side. At the end of each gallery against the end wall of 
the car is a fixed double seat. Seat cushions are of hair 
and spring construction, with padded back cushions. Up- 
holstery is of plastic material. 

There are no parcel racks above the double seats on the 
main floor of the car. Under three of the gallery stairs 
in each car, however, is a space approximately 18 in. by 
30 in. for luggage shelves. The control and switch lockers 
are housed in the similar space under the fourth stairway. 
In the gallery continuous closed-type parcel racks are 
placed along each side of the air distribution duct over 
the center aisles. 


———— Er E 
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Air Conditioning and Heating 


Each car is equipped with two Waukesha propane- 
driven ice engines and two overhead Trane evaporators. 
Each overhead unit has a capacity of 614 tons and is 
equipped with supplementary heating coil and blower. 
The beating coil is removable without disturbing the 
cooling coil. The evaporator and blower units are lo- 
cated above the ceiling over the center entrance vestibule. 

Fresh air enters the car through four screened open- 
ings in the sides of the roof above the entrance doors. 
It passes through two Farr filters inside each opening 
before entering the plenum chamber. Each blower has 
a capacity of 2,400 cu. ft. per min., of which 600 cu. ft. 
is fresh air. The air is discharged into the upper level 
from the central overhead duct. It passes through branch 
ducts at each end of each compartment to longitudinal 
ducts underneath the gallery floor, from which it is 
discharged through slotted openings. Air is forced out 
of the car through two grills in the car sides at each 
end which discharge through two static-type ventilators. 

The cars are heated by fin-tube floor radiators along 
the sides on both levels, controlled by Vapor single-tube 
thermostats. The cooling thermostats have three settings: 
71-73 deg.; 74-76 deg., and 78-80 deg. 


* 
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Electrical Equipment 


These cars receive their electric power supply from 
generators mounted on a power car directly behind the 
locomotive. Distribution is through a loop system train 
ше of three wires, suitable for transmission of 61-volt 

їс. 

The battery is ап Exide type МУАНТ-13 of 213 amp. 
hr. nominal capacity at the eight-hour discharge rate. 
It is used only for ice-engine starting and layover heat 
control. All lighting is incandescent. The lighting of the 
passenger space in the car is by center ceiling lights and 
by reading lights over each seat. 


Four-Wheel Trucks 


Cross x secti f th The cars are carried on four-wheel trucks with a wheel 
а called сат base of 8 ft. 6 in. Frames and bolsters are alloy-steel 


Deos 


pure E а 
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Parcel racks for the gallery seats are over the center aisle ceiling 


castings. The single equalizers are forged. Bolsters have 
roll stabilizers and longitudinal anchor rods. All springs 
are helical and Houdaille shock absorbers are applied 
at the ends of the bolsters. Journals are 6 in. by 11 in., 
fitted with Timken roller bearings and wheels 33 in. in 
diameter of high-carbon rolled steel. Treads are semi- 
cylindrical. Rubber pads are placed between the center 
plates, under the side bearings and at the ends of the 
bolsters. Rubberized fabric pads are placed between the 
ends of the equalizers and the tops of the journal boxes. 

The trucks have clasp brakes of the Unit-cylinder 
type. A lever type hand brake mounted on a collision post 
at one end of the car operates through the clasp brakes 
on the one truck adjacent to the brake. 

The air brakes are of the modified H.S.C. type with 
pneumatic control, furnished by Westinghouse. The brak- 
ing ratio, based on the ready-to-run weight, is 150 per 
cent at 100 Ib. cylinder pressure. Provision is made for 
the later application of the straight-air pipe. 

In order to permit operation of the angle cock without 
going under the end of the car, there is a loop in the 
end of the brake pipe. In this loop is located the angle 
cock, thus bringing it close to the side of the car. 

The cars are fitted with tightlock couplers and Waugh- 
mat draft gears. The ends of the cars have face plates 
of stainless steel and single-fold inner diaphragms. A 
canvas boot at the bottom of the diaphragm aids in 
closing the openings at each side of the foot plate. 
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Looking through the vestibule 
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PARTIAL LIST OF MATERIALS AND EQUIPMENT ON THE C. B. & О. GALLERY-TYPE SUBURBAN CARS 


Underframe assembly......... bE ct Steel Car Corp., Niles, Ohio 
Blind гіуеїз................. Cherry Rivet Co.. Los Angeles, 
Wheels and axles............. Standard Steel Works Div., Baldwin Locomo- 


tive Works, Burnham, Pa. 


Journal bearings and boxes. . . . Timken Roller Bearing Co. s Canton, Ohio 


Swing hanger pins Manganese Steel Forge Co., Philadelphia, Pa. 
Tru Írames, 
roll stabilizer General Бег | Castings .» Granite City, Ill. 
Shock absorbers Houdaille e í Co. Houde Engineering 
M og Buffalo. 
Truck center pin. ............ NU Miner, Inc., Chi 
Sound deadening............. J. W. Mortell Co., Kankakee, Ill. 
United States Rubber Co., ‘New York 
Coupler and uncoupling 
mechanism .................. National Malleable & Steel Castings Co., 
Cleveland, Ohio 
Draft аваг. › ы узена candi Waugh Equipment Co.. New York 
Draft pss ‚у жабу National alleable & Steel Castings Co., 
Cleveland, Ohio 
Side stem bumper pads. ...... Fabreeka Producte Co., Boston, Mass. 


Air brakes, Коре an couplers. . ve Wostinghonso Air Brake Co. Wilmerding, Pa. 
Brake shoes; brake-shoe keys... American Brake Shoe Со., New York 


Truck brakes................ American Steel Foundries, Chicago 
Hand brakes................. National Brake Co., New York 
Insulation—roof, sides, ends, 

BOW ors nur aet slew ance Cee Bacon Manufacturing Co., Kansas City. 
Waterproof adhesive.......... Acorn Refining Co., Cleveland, Ohio 
Vestibule flooring............ Alan Wood Steel Co., Conshocken, Pa. 
Vestibule enclosures .— inner 

diaphragm, canvas......... Morton Manufacturing Co., Chicago 

„Vestibule curtains, Че; Pe д Morton Manufacturing Co., Chicago 
Metal-covered 
partitions and iu oU eina Haskelite Manufacturing Co., Grand Rapids, 
ich. 
Met-L-Wood Corp., Chicago 
Windows; window-shade jd 
mechanism................ Adams & Westlake Co., Elkhart, Ind. 
Window glass...............- Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


Window shade material: 


Interior surface............ Collins & Aikman Corp., New York 

Exterior surface............ Ionna Western Mills Co., New York 
Door епвіпе................. National Pneumatic Co., "Rahway, N. J. 
Door closer (5 cars only)...... Yao a & Towne Manufacturing Co., Stamford, 


Locks; general hardware, etc.. . H. S. "Getty & Co., Philadelphia, Pa. 
Loeffelholz Co., Milwaukee, Wis. 
Rostand Manufacturing Co., Milford, Conn. 
Yale & Towne Manufacturing Co., Stamford, 


Conn. 
Coach зеаїз................. 20 car sets, including five cars with toilet) 
. Karpen & Bros., d Chion 
ao car sets) Coa & Car Equipment Co., 
icago 
Seat coverings............... ne car sets) Goodall Fabrics, Inc., New York 
15 car sets) B. F. Goodrich Co., Akron, Ohio 
POH «ice ansa RIDGE ittsburgh Plate vane Co., Pittsburgh, Pa. 
Underfloor paint primer....... ne Corp., Finishes Div., Newark, 
fn OEE Cee TEE ee Electric Stora, cou nN Т Co., Philadelphia, Pa. 
Wire and cable............. --Okonite Co., 
Train line receptacles and 
Jutn pesa. c... узд eren thee Pyle-National Co., Chicago 
Air conditioning s 


evaporators and blowers... 


. Trane Co., La Crosse, Wis. 
Fuel cabinets, ice engines. . 


.. Waukesha Motor Co., Waukesha, Wis. 
Pressed S 


Fuel cylinders. .............. teel Tank Co., Milwaukee, Wis. 
Fresh-air filters.............. Farr Co., Los Angeles, Ci 
Ri ted air grills; 

gia... coe arde Barber-Colman Co., Rockford, Ill. 


Heati } кунеш and control 


penels..|[L.. cese sen ieu Vapor Heating Corp., Chicago 
Blind Hise (pi 
brackets, еїс.)............. Clarke Equipment Co., Buchanan, Mich. 
Steam train-line and steam- 
line insulation............. Johns-Manville, New York 
Fire extinguishers............ PE Мапшаешш Се" у апдан. Oiio 
т ПЕРРИ ayton Manufacturing ayton, 
Paper holders... ............. Scott Paper Co., Chester, Pa. 


There are four schemes of interior decoration. All 
employ tan and cream for walls and ceilings, and rust 
and green window shades. In two, the seat covering 
is plastic upholstery in green and the floor tiles green 
and ivory, or rust and ivory marbleized. The others have 


plastic upholstery in rust and rust and ivory, or green 
and ivory floor tiles. 

The cars are 85 ft. in length, coupled, have a maximum 
height above the rail of 15 ft. 8 in., and weight 132,380 
lbs., each, ready to run. 


Left: Side doors open pneumatically— Control switches are over the doors in the background 
—Right: Looking toward the end of the car—Luggage is stored under the gallery stairway 
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Examples of crushing and bending tests of thin and thick material—These deformations are without fracture 


An Aluminum Alloy in 


Car Construction 


61S-T6, a magnesium alloy, is corrosion-resistant, ductile, 
workable, and increases in strength at low temperatures 


Ву E. С. Hartmann, G. B. Hauser and К. L. Moore* 


V ооз aluminum alloys, both heat treated and non- 
heat treated, have been used to save weight in railway 
freight- and passenger-car construction. The heat-treated 
alloys used in the first applications were of the duralumin 
type, in which the principal alloying constituent was 
copper. The alloys in this category were 17S-T and 
A17S-T. During the 1930's there were introduced into the 
railway car field other heat treated alloys of superior 
resistance to corrosion, in which the principal alloying 
constitutent was magnesium silicide rather than copper. 
The principal one of these alloys, which is still most 
widely used, is aluminum alloy 61S-T6, having the fol- 
lowing nominal composition: 


Per cent 
Magnesium ...................... . 1.00 
СО «wo dites reote oS daten 0.60 
COPPEE oi OEE Roane Ree RR TAE DEEE WH BEER 0.25 
Chromium ...................00. 00005 0.25 
АТАШ. ааа о civ 97.90 


Alloy 61S-T6 may be characterized аз а medium- 
strength structural material with excellent resistance to 
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corrosion. In order to achieve maximum properties, the 
material is given both a solution heat-treatment and a 
precipitation heat-treatment similar to those applied to 
many of the other high-strength aluminum alloys. The 
material has good ductility and workability and is avail- 
able in all of the usual commercial forms such as sheet, 
plate, extruded shapes, rolled shapes, rod, bar, rivets, etc. 


History 


Aluminum alloy 61S-T6 was introduced some fifteen 
years ago and has enjoyed a very rapid acceptance in 
many fields of construction. Because of its excellent 
resistance to corrosion, it has become the most widely 
used lightweight structural material in ship construction, 
especially for deckhouses, life boats, stack enclosures, etc.! 

The first application of 61S-T6 for rolling stock was in 


* Aluminum Research Laboratories, Aluminum Company of America. 

1 The Resistance of Aluminum-Base Alloys to Atmospheric Exposure, by E. Н. 
Dix, Jr., and R. B. Mears published in Symposium, American Society for Testing 
Materials, pages 57 to 71, February 27, 1946. Performance of Aluminum Alloys 
in Marine Environments, by C. J. Walton and E. T. Englehart, presented at 
the November 30, 1949, meeting of The Society of Naval Architects and Marine 
Engineers. 
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How yield strength varies with temperature, in per cent of strength at room temperature 
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Variation of tensile strength with variations in temperature, in per cent of strength at room temperature 


a street car built for the Brooklyn and Queens Transit 
Corporation by the Clark Equipment Company in 1935. 
In spite of two major accidents, this car is still in active 
service and is in excellent condition. Another early appli- 
cation was the three-bodied, four-truck subway car that 
was placed in operation by the New York Rapid Transit 
Corporation in 1939. Five additional car bodies were built 
in 1940 and are still in service. 

In 1938, two tank cars of 8,000 gallons capacity were 
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built by General American Transportation Corporation 
of welded 61S-T4 construction. In May, 1940, two riveted 
tank cars of 61S-T6 were built for the transportation of 
nitric acid. All four of these cars are still in service, as 
are some 300 similar cars subsequently built. 

In 1944, the Missouri Pacific purchased 25 70-ton 
hopper cars with 61S-T6 superstructure from the Ameri- 
can Car and Foundry Company. These cars are still in 
service hauling coal, sulphur and other materials. Eleven 
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А cold-driven and an undriven 3⁄4-in. rivet of 61S-T6 aluminum alloy—No cracks developed in driving 


additional hopper cars, two refrigerator cars and 20 box 
cars with aluminum superstructures of 61S-T6 have also 
been built. The Roberval and Saguenay is operating in 
North American interchange a box car in which the 
Canadian equivalent of 61S-T6 alloy is used throughout 
both superstructure and underframe. 


Mechanical Properties 


Since acceptability of structural materials for railway 
applications 1s based on a consideration of mechanical 
properties, some discussion of these properties will be of 
interest. Alloy 61S-T6 has the following typical properties: 


Tensile strength, lb. per sq. іп............. 45,000 
Yield strength (Offset, 0.2 per cent), lb. per 

Sq. LIES d oie edo qiie any Dis een à, eje i 40,000 
Elongation in 4 diameters (round specimen), 

per CONE zi. ы ыбы кта uie ORI ees 17 
Shearing strength, Ib. per sq. іп........... 30,000 
Modulus of elasticity, lb. per sq. іп......... 10,000,000 
Modulus of rigidity, lb. per sq. іп........... 3,800,000 


А typical stress-strain curve for the material is shown. 


Aluminum alloy 61S-T6 in its various commercial 
forms is covered by A.S.T.M. and Government specifica- 
tions. The specified minimum yield strength (offset, 0.2 
per cent) is 35,000 lb. per sq. in. in all of the forms in 
which the material would be used in railway car con- 
struction. The corresponding specified minimum tensile 
strength is 42,000 Ib. per sq. in. for all such products 
except extruded shapes, in which case it is 38,000 Ib. 


Properties at Various Temperatures 


The properties listed in the foregoing paragraph are 
those established at room temperature. The changes in 
properties with changes in temperatures are shown in 
one of the graphs. Because of the well known tendency for 
structural steel to become notch brittle at low tem- 
perature, much attention has been focused recently on 
the low-temperature properties of metals. Like other 
wrought aluminum alloys, however, alloy 61S-T6 is 
completely free from any tendency to lose strength or 
ductility at low temperatures. In fact, there is an in- 
crease in strength with decrease in temperature as shown 
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Stress-strain curves of aluminum alloy 61S-T6 


in the curves. Further information on this subject may be 
found in the literature.? 

One of the outstanding advantages of alloy 61S-T6 
over the earlier copper-bearing heat-treatable alloys is 
that it retains its excellent resistance to corrosion even 
after being subjected to intentional or unintentional 
heating. Such heating may be severe enough to lower the 
mechanical properties without affecting the resistance to 
corrosion. 


Welding 


Alloy 61S-T6 is the most widely accepted of the heat- 
treatable aluminum alloys for welded construction. As 


3 A Summary of Results of Various Investigations of the Mechanical Propertes 
of Aluminum Alloys at Low Temperatures, by E. C. Hartmann and W. R. Sharp, 
National Advisory Committee for Aeronautics Technical Note No. 843, May, 1942. 
A Review of Information on the Mechanical Properties of Aluminum Alloys at 
Low Temperatures, by K. O. Bogardus, G. W. Stickley and F. M. Howell, National 
Advisory Committee for Aeronautics Technical Note No. 2082, May, 1950 
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А hopper car built by 
the American Car & 
Foundry Co., the super- 
structure of which is of 
61S-T6 material 


would be expected, the heat of welding adversely affects 
the mechanical properties of the material in the vicinity 
of the welded joint, but there is no adverse affect on 
resistance to corrosion. The inert gas-shielded arc method 
of welding (without the use of any flux) is the preferred 
type. The following tentative minimum tensile strengths 
across the weld are based on many tests of inert gas- 
shielded arc-welded butt joints in 61S-T6 plates, in which 
there has been no reheat-treatment following welding: 


Thicknesses of 14 -іп. and less, lb. per sq. in... ... 28,000 
Thicknesses of % в -іп. and %-in., lb. per sq. in.. 26,000 
Thicknesses of 94 в-іп. and over, lb. per sq. in... 24,000 


Ductility 


Ductility is a highly elusive quality which cannot be 
adequately defined in terms of any combination of exist- 
ing mechanical properties. Nevertheless, ductility is an 
extremely important quality of metals for many applica- 
tions, particularly those which may be subjected to acci- 
dental overloads in service and where brittle-type fractures 
might endanger life or property. The ductility of 61S-T6 
alloy is demonstrated by its satisfactory performance in 
railway freight-car applications previously mentioned. 
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This car, the superstruc- 
ture of which is of 61S- 
T6 material, was built 
by the railroad in its 
own shops 


As a further demonstration of the ability of this alloy to 
withstand severe deformation, however, some photo- 
graphs of typical test samples have been included in this 
paper. Reference to these is made below. 

Aluminum alloy 61S-T6, in addition to its many other 
wrought forms, is regularly supplied in the form of 
rivets. Such rivets are driven either hot or cold. Obviously, 
no material lacking in ductility could be seriously con- 
sidered for cold riveting. An example of a 34-in. diameter 
61S-T6 rivet is shown upset at room temperature using 
a conventional squeeze riveter. Upsetting of the character 
shown is regularly accomplished without any head crack- 
ing difficulties. 

One of the illustrations shows a number of examples 
of thick and thin sections subjected to compression and 
bending tests at room temperature; these illustrate the 
ability of the material to withstand deformations without 
fracture. 

А series of 4-in. I-beams of 61S-T6 alloy are also shown. 
These were subjected to single-blow impact tests on a 
30-in. span, using a 500-Ib. weight dropped from various 
heights. The extreme deformations developed in the 
beams during these tests are noteworthy. None of the 
beams developed any fractures in the material. 
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Workability and Yield Strength Ratio 


Any metal having the high degree of ductility described 
in the preceding section is, of course, capable of standing 
considerable cold forming. Many operations such as 
joggling, off-setting, etc. and regularly accomplished at 
room temperature in alloy 61S-T6. For more severe 
forming, the workability may be increased by the appli- 
cation of controlled heat. 

While quite workable in its final heat treated condition 
(T6 temper), the alloy is even more workable in its 
lower strength, solution heat-treated temper (T4 temper). 
This permits more severe cold forming than would other- 
wise be possible. The precipitation heat-treatment, which 
converts the T4 temper to the T6 temper, is a low- 
temperature aging treatment (6 to 10 hrs, at 350°F) 
that can be accomplished without elaborate equipment 
and with complete freedom from warping. 

Despite the evidence of ductility and workability in- 
dicated by the above examples, as well as by numerous 
applications in freight cars, alloy 61S-T6 has not been 
used in railway passenger car construction. This situa- 
tion exists because the ratio of yield strength to tensile 
strength for this material normally exceeds the limiting 
value of 0.80 set up in paragraph 2F of the Specifications 
of the Association of American Railroads for the Con- 
struction of New Passenger Equipment Cars. Although 
this 80 per cent rule was established to insure a reasonable 


degree of ductility in railway passenger-car structural 
materials, it seems quite evident that for aluminum alloy 
61S-T6, at least, the ratio of yield strength to tensile 
strength alone is not adequate for judging such an elusive 
quality as ductility. 

Serious attempts have been made to alter the heat- 
treatment and composition of 61S-T6 in an effort to re- 
duce the yield strength to a value less than 80 per cent of 
the tensile strength, thus meeting passenger-car specifica- 
tions while still retaining the many desirable character- 
istics of this alloy. Unfortunately, anything that lowers 
the yield strength also seems to lower the tensile strength, 
and anything that raises the tensile strength also seems to 
raise the yield strength so that the ratio tends to remain 
approximately constant. A modified heat-treatment was 
adopted several years ago for extruded shapes which 
results in the material known as 61S-T62. This material 
consistently maintains a ratio of yield strength to tensile 
strength below the Association of American Railroads 
limiting value. The penalty paid for success in tltis 
development, however, was a reduction in minimum yield 
strength of 9,000 Ib. per sq. in. (from 35,000 to 26,000 
lb. per sq. in.). In view of the excellent performance of 
unmodified 61S-T6, this reduction seems too great a loss 
in yield strength to tolerate merely in order to meet an 
arbitrary specification rule. Consequently, it has not been 
possible thus far to utilize the many advantages of alumi- 
num alloy 61S-T6 in railway passenger-car construction. 


A series of 4-in. 61S-T6 I-beams after single-blow impact tests оп a span of 
30 in. extreme deformations under the striking block are free from fractures 
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Maintenance of 


Budd CF Disc Brakes" 


Fig. 1—Section of the brake assembly 


Beror covering the step-by-step methods of maintain- 
ing disc brakes, it is advisable to review briefly the me- 
chanics of this brake. Fig. l, a section of the brake 
assembly, shows the pin that mounts the brake cylinder 
to the tong, or shoe actuating lever, at the left. The diam- 
eter of the cylinder is selected according to the approxi- 
mate wheel load at each truck, thereby governing the 
amount of braking produced. The tongs to which it is 
mounted have a fixed mechanical ratio and they in turn 
are supported by the brake frame at the fulcrum or pivot 
pin shown at the center, and the shoe pin at the right 
supports the brake heads and brake shoes. All moving 
parts are held under spring compression, minimizing wear 
due to vibration which results in increased life and 
reduction of maintenance. 

To change the wheels, the pedestal tie straps are re- 
moved. Two support cables which are kept at the wheel 
pit for this operation are applied, one end fastened to the 
lug on the truck frame, and the other to the side arm of 
the brake frame. The'wheels are lowered in a conven- 
tional manner, leaving the brake assembly supported by 
the cables in a position to receive the new pair of 
wheels. 

The open mouth side arm of the brake frame en- 
circles the rear enclosure of the journal box which has 
been provided with mating wear plates, thus supporting 
two of the three points of mounting, a third point being 
the hanger box which is bolted or welded to the cross 
transom of the truck frame. 

As the new wheels are brought up the side arms engage 
the rear enclosure of the box and raise the brake assembly 
into position. The support cables are then removed. 

Fig. 2 shows a close-up of the journal box engaging the 


* Abstract of a report presented before the Air Brake Association by H. I. 
Tramblie, air brake engineer, Chicago, Burlington & Quincy. 
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side arm as the wheel and axle assembly is being raised 
into position. Due to the absence of slack adjusters the 
need for running out and taking up the slack has been 
eliminated not only during this operation, but at all times. 
This is possible due to the mechanical lever arrangement, 
and the piston travel being capable of wearing both brake 
shoes to their condemning limit. Re-application of the 
pedestal tie straps completes this wheel change operation. 

The need for changing brake shoes is governed by the 
condemning limit or minimum lining thickness of 14 in. 
А feeler gauge has been developed for inspectors’ use 
which eliminates guess work and permits the attainment 
of maximum mileage from each lining assembly. This 
gauge is a “GO-NO GO” principle and is inserted be- 
tween the disc and brake shoe next to the lining segment 
while the brakes are applied. This is important as each 
1/32 in. lining thickness is equivalent to approximately 
4,000 miles of service. 

Fig. 4 shows the brake shoe in place and the wedge- 
shaped key being removed with a hammer. This relieves 


Fig. 2—How the journal box engages the side arm as 
the wheel and axle assembly is raised into position 
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^^. 


Left: Fig. 3—Checking the lining thickness with the feeler gauge—Center: Fig. 4—Re- 


moving the wedge-shaped key with a hammer—Right: Fig. 5—Removing the brake shoes 


the spring tension which locks the key in place and allows 
the shoe to be raised vertically off the pin. The extension 
at the lower end of the shoe is a fork which straddles a 
pin in the brake head, thereby forming a locator. 

Brake shoes on either side of the disc are removed in 
a similar manner and the application is a reverse order of 
this procedure, care being taken that the key is driven 
home to obtain the locking feature created by the spring 
pressure forcing the retainer into the recess or notch in 
the key. All of these preceding shoe change activities 
were performed with the car over a service or inspection 
pit. Although this is considered more convenient, this 
work may be done without the necessity of having the 
car over a pit. 

The design of these brake shoes is such that the worn 
out portion, or the lining assembly, can be replaced on 


the steel back. This function is a bench job carried on in 
our air brake shop. 

After removing the locking wires with a hammer and 
chisel, the worn out lining assembly can be lifted off the 
studs in the brake shoe. Results of extensive brake shoe 
life records that were kept on each individual car oper- 
ating in our Twin Cities and California Zephyrs, re- 
vealed that brake linings like this one being removed are 
averaging close to 100,000 miles of service. For example, 
the California Zephyrs on a six-day cycle between Chicago 
and Oakland, California, require approximately three sets 
of shoes per year. 

Re-using same brake shoes and study assembly, a new 
lining is applied over the rubber backing which must be 
compressed by the hand-operated assembly fixture shown 
in Fig. 6. The locking wires are inserted individually at 


Left: Fig. 6—Fixture for applying a new lining over the rubber backing—Right: Fig. 7—The 
brake cylinder is removed as a complete unit and taken to the air brake shop for servicing 
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each of the four locations. The ends of the wires аге 
staked over, completing the bench job and the brake shoe 
is ready for re-application to a car. In this operation 
care should be taken to select the recommended wire size, 
this being No. 11 gauge, .120 in. diameter. It is im- 
portant that the wire be of the proper size to avoid a 
loose assembly and insure proper compression on the 
rubber pads. The brake shoe assembly (weighing 12 Ib.) 
is easily handled, making this a one man operation. The 
assembly fixture shown was obtained from the disc brake 
manufacturer. 


Yard and Through Terminal Tests 


The location of the brake rigging in the truck made it 
necessary to devise some adequate means of determining 
whether the brake is applied or not. This was accom- 
plished by incorporating an air actuated on-off indicator 
coupled with the brake cylinder air supply line. When 
the brake is applied, the plunger projects beyond the 


Fig. 8—The packing cup and lubri- 
cating swab used with the piston 


identification plate. This returns to a flush position when 
brakes are released, and is the means by which the 
inspector determines an operating brake during a stand- 
ard yard test. 

In addition to this method of inspection, the braking 
face of the disc is a positive yardstick to determine a 
working brake. This surface remains bright and shiny, 
almost as though it were chrome plated, if the brake has 
been functioning. On the other hand, it takes on a dull 
grey color or builds a light film of rust on these sur- 
faces if the brake has been inoperative. This method 
is used extensively at intermediate terminals and by in- 
spectors checking the equipment when it arrives at the 
coach yard. All braking faces of these discs can be ob- 
served from beyond the side of the car. 

The brake cylinder is removed from the brake rigging 
as a complete unit and taken to the air brake shop for 
cleaning and servicing. This unit weighs 40 lb. and can 
be readily handled by one man. Fig. 7 illustrates the 
method of removal. The air fitting has been discon- 
nected from the cylinder, this being accomplished by re- 
moving two cap screws, and the mechanic is seen taking 
out one of the two pins that mount the cylinder to the 
brake tongs. 

Fig. 8 reveals the conventional packing cup and lubri- 
cating swab used with the piston, the hollow rod of 
which slides within the replaceable bronze bushing in 
the non-pressure head. Also included in the head is the 
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oil-saturated felt ring which lubricates the rod in the 
conventional manner. This head is attached to the cyi- 
inder with three bolts and retains the return spring which 
has a force of approximately 180 Ib. in place. The bel- 
lows-type rubber boot expands and contracts with the 
movement of the piston, making this a sealed unit that 
does not breathe to the outside atmosphere. The breather 
feature is a matter of displacing the air from the non- 
pressure side of the piston into the boot. This air is 
forced through the larger hair-type filter in the body of 
the piston each time it is moved as the brakes are applied 
and released. The bushed holes at each end of this 
assembly provide press-fitted replaceable wear surfaces 
for the pins that mount the cylinder to the brake tongs. 


Work in the Air Brake Shop 


The dismantling for cleaning is accomplished by re- 
moving the boot and placing the cylinder in the air-oper- 
ated fixture shown in Fig. 9. The three bolts that re- 
tained the head have been removed, and the spring pres- 
sure relieved. This patented fixture was developed by 
one of our foremen and is adaptable for use with all 
U-type cylinder head and piston assemblies. The normal 
cleaning of the individual parts is required and the old 
lubricant and dirt is removed in a solvent solution bath. 
The lubricating felts are resaturated with light oil or 
replaced if worn. If dirt or corrosion exists on the 
hollow rod it is removed with fine grit cloth as the 
rod is rotated. 

This spindle for this cleaning operation is driven by 
an air motor, and the polishing cloth is applied with a 
holder as a safety medium. This fixture is also adapt- 


Fig. 9—Air-operated fixture for dismantling the cylinder 
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Right: Fig. 10—Banding 
method that secures the 
rubber boot in place 


Below: Fig. 11—Partially 
dismantled brake 


able for use with other air brake parts where cleaning 
and polishing is required. 

Reassembly of the cylinder parts is carried on in re- 
verse order of the procedure outlined for dismantling, 
again using the air fixture to compress and retain the 
piston return spring while attaching the cover. A bench 
air test is made observing an air gauge coupled to the 
line attached to the cylinder. 

This test must hold within 3 lb. for one minute from 
60-lb. pressure. The clamp used to fix the rubber boot 
in place (Fig. 10) is a patented banding method. Al. 
though it is necessary to replace this each time the 
cylinder is torn down, it provides a full circumferential 
seal and is relatively inexpensive. The particular size 
used here is % in. width. Originally, the manufacturer 
furnishes a band type clamp that is fixed with a bolt 
and nut principle. 


Re-Application of the Brake 


The cylinder is applied to the brake rigging in the 
truck. The one pin at the far end of Fig. 7 (not visible) 
is put in place, remounting the cylinder to this one brake 
tong. Неге again the spring loading principle is em- 
ployed, making it necessary to overcome the spring pres- 
sure and extend the piston 1% in. to line up the bushed 
holes for inserting the second pin. This is accomplished 
by applying a guide point to the threaded end of the 
second pin (the one in the foreground of Fig. 7), using 
it as a drift and driving it in place. This spring tension 
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thereafter keeps a constant load on these pins and elimi- 
nates the vibration of this assembly. After the air fit- 
ting is re-attached to the cylinder with two cap screws, 
they are secured with a locking wire. 

Fig. 11 is a view of a partially dismantled brake, 
at the right of which the brake shoes have been removed 
in the manner previously covered. This makes the brake 
heads accessible, as they also are dropped over the shoe 
pins and retained by the brake shoe key. These, how- 
ever, must be removed in pairs because of the engaging 
guide pin at the upper end of these heads. This hard- 
ened guide pin rides in mating bushed holes and to 
date, after about three years service, it has not been 
necessary to replace these wear parts. At the left of the 
brake frame the bridge has been removed. This is held 
in place by the two large bolts and is the upper fulcrum 
bearing for the tongs having replaceable press fitted bush- 
ings with thrust faces. Here again no need for replace- 
ment or excessive wear has been detected. By removing 
this bridge the brake tongs are exposed for lifting ver- 
tically out of the lower fulcrum bearing which also has 
proven to be an adequate size press-fitted bushing with 
thrust face. 

The bushings at the cylinder end of the tongs are re- 
placeable and here we have experienced need for replac- 
ing these due to wear in some cases after two years of 
service. This has also been true with the relative bush- 
ing in the cylinder assembly. In an effort to increase 
the wear life at this point, and also prevent corrosion 
and dirt that we found forming on the shoe pin in the 
brake head bushing area, lubrication tests were con- 
ducted jointly with the manufacturer under actual serv- 
ice conditions. The result of this was the adoption of a 
quick-drying graphite paste and thinner mixture being 
applied to all bearing surfaces. The advantage found 
was the prevention of abrasive matter and dirt adhering 
to this dry lubricant. 

New wheels are pressed on the axle after the discs 
have been mounted to them. In some cases the used disc 
is in its fourth or fifth application. 

The discs are mounted to the inner face of the wheel 
hub by 12 cap screws which are secured in pairs with 
locking wire. We have not found it necessary to replace 
a disc due to failure under normal operation on this 
current type of disc brake. It is true some have been 
damaged and one known cause was being struck by a 
piece of gear housing from a Diesel locomotive. We 
presently have these under 88 cars operating over our 
railroad. 
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Tool for Bending 
Center Sill Flanges 


During the winter months, many derailments are ex- 
perienced on Northern railroads due to less daylight and 
peor visibility because of rain and snow which are a 

andicap to terminal inspectors as well as trainmen and 
switchmen. Many cars are found on repair tracks with 
repair cards reading, “bent cross bearers, bent body 
bolster bottom cover plates and bent center sill flanges.” 
This damage is generally due to the cars being thrown 
off the truck center plate. Damage to center sill flanges 
is most serious and difficult to repair and one that will 
show up more if not properly handled. 

The attached sketch shows a device used to straighten 
center sill flanges which has proved satisfactory. By this 
method, flanges which are bent up can be straightened 


Handle 33x3x4" 


EN GRIS 4 Wide 


Tool for straightening center 
sill flanges without heating 


without the use of heat—most steels are readily adapted 
to cold forming. By the use of this device kinks in the 
flanges can be smoothed out nicely if the workman will 
move the bender a few inches at a time. If the damage 
is great, it may be necessary to go over the same place 
twice to do a good job. Some excellent repair jobs have 
been turned out by this method. 

The jaws of the bender are made out of a piece of 
open hearth medium carbon steel with a carbon content 
of about 0.40 to 0.55. Gear follower plate will do nicely. 
The slot is cut 34 in. wide and 4 in. long and handles 
made from % in. by 3 in. by 4 in. angle about four feet 
long are welded to the jaws at an angle of about 10 deg. 
Plates are welded across the angles to tie them together 
and a hardwood beveled wedge is used under the jack 
which is placed at side sill. A 25-ton ten-inch jack is 
used to furnish power for straightening. 


Truck Side Frames 
Weakened by Corrosion 


According to a circular letter issued by the A.A.R. 
Mechanical Division under date of May 18, another case 
has recently been reported of failure of a cast steel truck 
side frame caused by weakened condition due to exces- 
sive corrosion of bottom section. This failure caused the 
derailment of 23 cars in a train in which the refrigerator 
car in question was being operated, the estimated damage 
being about $100,000. 

This particular truck side frame was 26 years old and 
the cross sectional area at the point of failure in the 
bottom member had been deteriorated by corrosion from 
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the inside to the extent of about 60 per cent of the original 
area. This weakened the frame and caused it to collapse. 
The drain holes in the bottom of the side frame were 
found to be stopped up, and retention of salt brine 
drippings seems to have caused the excessive corrosion 
in this case. 

A further study is being made by Mechanical Division 
committees to determine the proper methods to be fol- 
lowed in removing defective truck sides of this nature 
from service before their weakened condition causes 
failures to occur. The circular suggests that the follow- 
ing steps be taken to prevent such failures: 

(1) A careful inspection should be made of all truck 
side frames by all car owners as well as by handling rail- 
roads, with special attention being given to frames under 
refrigerator cars which were cast prior to 1926. Where 
side frames are found to be badly weakened by excessive 
corrosion, or otherwise defective, they should be removed 
from service. 

(2) Where drain holes in the bottom section of side 
frames are found to be stopped up, the holes should be 
reopened in all cases to prevent retention of brine or 
moisture, thus minimizing further deterioration from 
such causes. 

(3) Repair records should be carefully studied by all 


Close-up view showing corrosion 
hole and reduced wall thickness 
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car owners to determine the frequency of failures of the 
older designs of truck side frames which are caused by 
deteriorated condition, and where weaker designs are 
thus found renewal programs should be set up. 

The illustrations show the extent to which truck side 
frames can be weakened by corrosion, being photographic 
views of the truck side frame which failed. 


Car Wheel 
Unloader Chute 


A wheel chute used at the Spencer, N. C. shops of the 
Southern has reduced the time required for unloading 
wheels in box cars from one car every two days to two 
cars per day. | 

The chute is mounted on four steel rollers, 2 in. by 5 
in., and is 36 in. high at the car end. With the chute 
placed next to the car door's opening, the wheels are 
merely rolled from the car floor into the chute, and they 
roll by gravity to ground level for further handling. The 
chute is lined with two pine boards 114 in. by 8 in., one 
on each side, to act as retarders for controlling the 
speed of the wheel on the descent. The retarding force is 
varied by six crank-handle jack screws which squeeze 
the two planks closer together. 

The wheel chute has an overall length of about 15 ft. 
It rests on the ground on the low end and is supported at 
the high end and approximately in the center on T-iron 
4 in. by 3 in. Steps 5 in. by 6 in. with a l-in. flange are 
welded to the base at the high end. The steps are used for 
supporting a workman to free any wheels which might 
become stuck. The base of the incline is a channel 214 
in. by 9 in. to which is welded for the entire length of 


Chute for unloading wheels from box cars—The speed of de- 
scent is controlled by the crank-operated jack screws which 
spring the planking inward 
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the incline a guide rail of stock 1 in. by 1 in. The sides 
of the incline are of plate 1/5 in. by 10% in. welded to 
the channel. 


Scaffold Moved 
From Working Platform 


A portable scaffold that is moved by the workman from 
the working position on either of the two platforms is 
used on the rip track of the Grand Trunk Western at Port 
Huron, Mich. The scaffold rides on four steel wheels along 


Portable scaffold for rip track work which can be moved by 
the workman from either of its two platforms without de- 
scending 


a narrow gage track that runs parallel to one rip track. 
Movement is attained by the workman grasping the side 
of the freight car and pulling himself along. Work can 
also be performed on the ends of the cars by placing a 
board between two of the scaffolds, one on each side of 
the track. 

The scaffold is used principally for burning rivets and 
bolts. Between moves it is secured in position by a brake 
made from a 7&-in. rod that drops into the ground. The 
top end is bent over to hook it in the free position over 
the top hand rail. 

The two platforms, one a little above the car floor level 
and the other about miday between the floor and the roof 
level, are made of running board metal. The ladder is 
made of standard grab iron, and the hand railing is of 
7/,-in rod. The main supporting members are angle iron 
14 in. by 2 in. and 1% in. by 4 in. The rod along the outer 
edge of the truck keeps the hose from fouling. 
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ELECTRICAL SECTION 


al 


Icing machine control position 


Rerricerator car icing facilities recently placed in 
service by the Denver & Rio Grande Western at Denver, 
Colo., include storage facilities, 3,600 ft. of low-level 
loading platform or ice dock, and two loading machines 
which break the ice to the size needed for each car and 
mix in the required amount of salt as the ice goes into 
the car bunkers. The loading machines are self-pro- 
pelled and each one is capable of filling the average 
bunkers in a car in 50 seconds. Allowing 10 seconds to 
move from one car to the next, it is possible for one of the 
two machines to ice cars at the rate of one per minute. 

Natural ice from nearby mountain lakes is used, and 
this ice is stored in an icehouse located at the mid-position 
of the ice dock. Conveyors are reversible and may be 
used either to load ice into the house or remove it for 
icing cars. The icehouse which will hold 16,000 tons of 
ice is 300 ft. long, 100 ft. deep and 40 ft. high. It is 
divided into three sections and there is a sloping conveyor 
in the center of each section. There is a daily storage 
room 12 ft. wide which extends the full length of the 
icehouse along the front. 

For loading cars, sufficient ice in cakes of about 300 Ib. 
is moved from the house to the daily storage room. Two 
conveyors move the ice to the center of the storage room 
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Robots Ice 
Two Cars 


Per Minute 


Denver & Rio Grande Western installs 


highly mechanized facilities for icing 


refrigerator cars at Denver, Colo. 


Crusher and blower unit for snow-ice 


DECEMBER, 1950 


One of the two icing ma- 
chines—The two spouts 
deliver crushed ice to both 
bunker openings of cars on 
two adjacent tracks—The 
snow-ice machine is shown 
on the forward end of the 
car 


Lower end of one of the three sloping conveyors Blocks of ice from lower platform are loaded into 
used to move ice in and out of the icehouse intake end of the ice crusher on the icing machine 
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where it is deflected from the conveyor and moves by 
gravity down an incline to one of two pit conveyors which 
move the ice under a loading track and up to the ice dock. 
On the ice dock, the cakes are moved northward by one 
conveyor or southward by another to either of the two 
icing machines. 

The ice dock and one track for the icing machines are 
located between two tracks on which the cars to be iced 
are placed. When the cakes moving along the dock reach 
the icing machine, they are deflected onto the machine. 
There are two ice crushers on the machine, one which 
may be adjusted to produce any size of chunk which may 
be wanted and the other for making very fine snow ice. 
'The-eakee-may-be directed into either crusher. 

From the first crusher, the ice is elevated to either one 
of the two adjustable chutes which deliver the ice to the 
car bunkers. One of the chutes delivers ice on the track 
adjacent to the icing machine track, and the other reaches 
across the ice dock to cars on the track beyond. The 
position of the chutes may be adjusted to suit the car 
being loaded and the ice may be directed, by means of 
baffles and gates, to flow out of either of the two openings 
in the chute. 

A selector at the control position of the ice machine is 
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Left: Branch circuit control cabinets—Right: Coded 
control equipment in the daily storage room for 
controlling conveyors from the icing machine 


used to weigh out a batch of salt to suit the car’s require- 
ments. This salt then flows into each bunker as the ice 
is added. A second crusher on the icing machine pro- 
duces fine snow ice which is blown through a hose to 
body ice cars when necessary. 


Control and Communication 


At the center of the daily storage room are control 
switches which permit controlling of the house conveyors 
or of passing the control to the operator of the icing 
machine. With this control so transferred, the icing 
machine operator controls the house conveyors, the ice 
dock conveyor, the motors which move the icing machine 
along its track, the crusher motors, the elevator motor 
and the hydraulic machines which regulate the height of 
the chutes and the baffles and gates controlling the flow of 
ice to either side of the machine and to either bunker in 
a car. 

To make all the necessary controls possible, two com- 
munication systems and a remote control system for 
motors are required. 

Telephone hand sets and loudspeakers are located on 
the icing machine, in the icehouse, and in the office 
building at one end of the icehouse for telephone com- 


One of the two Link-Belt 
drives which move the icing 
machine along its track 
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munication between these points. This is a carrier sys- 
tem using 140 kc. superimposed on the 440-volt power 
circuits. 

The control circuits for operating the conveyors from 
the icing machine control position are carried through 
the rails by means of General Railway Signal Co. coded 
track circuits. The wheels of the icing machine are 
insulated from the machine, and from each other for this 
purpose. 

A third communicating (P.A.) system permits the 
workers on the ice dock to talk with the yardmaster. For 
this purpose, there are talk-back speakers at 300-ft. inter- 
vals along the dock. 


Power Supply 


Electric power, at 13,000-volts, 3-phase, is delivered to 
a small transformer station located at one end of the 
icehouse, where it is stepped down to 440 volts for motors 
and yard lighting, and to 110 volts for interior lighting. 

Branch power circuits from the transformer station 
are protected by air circuit breakers in steel cabinets, 
mounted on one end of the sub-station. Each lighting 
branch is also protected by a thermal De-ion breaker. 
Floodlights on towers in the yard are controlled by photo- 
electric relays. 

The several conveyors are driven by two 5-hp., five 
15-hp. and four 30-hp. motors. A 714-hp. motor is 
used to operate a sump pump under the pit conveyors, 
for pumping out water and slush that accumulates in the 
pit. Operation of the pump is controlled automatically 
by the level of the water in the sump. 

Power for operating the motors on the icing machine 
is delivered to the machine by a Feedrail Corporation 
electrical distribution system with an under-running 
trolley. This includes three 440-volt conductors in a 
housing which covers top, sides and a part of the under 
surface of the conductors. The trolley or shoes operate 
through a slot in the lower surface of the duct. 

The icing machine is a development of the Railways 
Ice Company, and manufactured by the Link Belt Com- 
pany. Two 20-hp. motors are used to move the machine 
along its track. A 10-hp. motor drives the coarse ice 
crusher, and a 15-hp. motor operates the fine crusher. 
The fine crusher is adjusted for required size of ice by 


A section of the ice dock 
showing a part of the pit 
conveyor and chute — All 
conveyors are reversible 
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A section of the Feedrail showing the 
contact shoe housing and connections 


a 5-hp. motor. There is a 10-hp. motor for the ice ele- 
vator. А 25-hp. motor operates the snow ice grinder 
and a l-hp. motor drives the feed table to the grinder. 
A 60-hp. motor drives the blower or impeller which 
delivers snow ice through a five-inch hose for top icing. 
A 3-hp. motor moves ice from the dock deflector to the 
crushers and there are two additional 5-hp. motors, one 
for the salt elevator, and one for the oil pressure pump. 
Each of the two icing machines is thus served by motors 
having a total of 179 hp. In addition, each machine uses 
71 kw. for communication, lighting and coded control. 

The installation was engineered by, and installed under 
the supervision of, G. M. Moore, electrical engineer, and 
J. J. Schmidt, assistant electrical engineer. 
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Sealed Beam Headlighting 


The advantages and successful operation of sealed-beam lamps indicate 
that the one-eyed locomotive will soon be as dated as the carbon lamp 


F OR more than one hundred years, locomotives on the 
American railroads have been operated at night with one 
headlight. This situation has prevailed in spite of the fact 
that other pubic conveyances have long been equipped 
with two or more front end units for road illumination. 
It was not until the automotive sealed beam headlight- 
ing system became available that consideration was given 
to providing something similar for the locomotives. The 
sealed beam principle obviously possessed numerous ad- 
vantages which, if they could be worked out practically 
for locomotive use, would make a great improvement. 
Headlight requirements for a locomotive are covered 
by strict rules laid down by the Interstate Commerce 
Commission. For instance, each locomotive when oper- 
ated at night in road service must be equipped with a 
headlight which will deliver sufficient light to permit a 
person with normal visual acuity to see in a clear atmos- 


* Engineering Division, Lamp Department, General Electric Company, Nela 
Park, Cleveland, Ohio. 
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Fig. 1A—Beam candlepower distribution—Present system, 
single 250-watt, 32-volt lamp in 14-in. glass reflector 
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phere, а dark object аз large as an average man stand- 
ing on the track, 800 ft. ahead of the locomotive. The 
requirements for a locomotive in switching service calls 
for a corresponding pickup distance of 300 ft., and loco- 
motives which are regularly required to operate in a re- 
verse direction for any appreciable time, must be provided 
with back-up lights, similar to those used for front-end 
service. 

The present day, so-called, standard headlight combi. 
nation, for road operation utilizes the 250-watt, P-25 clear 
bulb, 32-volt lamp in a 14-in. diameter mirrored glass 
parabolic reflector. The average initial maximum beam 
candle-power produced is approximately 360,000 (Fig. 
1A). For switching service, it is customary to use a 100- 
ман, 32-volt, A-21 clear bulb lamp іп a 12-in. or 14 in. 
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Fig. 1B— Beam candlepower distribution—Two 
200-watt, PAR-56 sealed beam type lamps 
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Fig. 3—New sealed beam type mounting arrange- 
ment applied to a road switching locomotive 


diameter reflector. Actual tests conducted over a period 
of years have shown that these lamp and reflector combi- 
nations produce adequate candlepower to meet the I.C.C. 
regulations. 

Careful study of the entire problem resulted in an eight- 
point recommendation listing the features necessary for 


Br. | Dim 13 Ohms 
F 


Headlight 
Switch 


Dimming 
Resistance 
To Turbo- 
Generator 


Steam Road Locomotive 


2.25 Ohms 


Dimming 
Resistance 


Е w 
15 Volts Headlight 80 ү 
Switch PAR 56 


Norma! Position to be used only 
in Cose of Lamp Failure. 


Diesel- Electric Road Locomotive 
No Lamp Regulator 


3 Position 
Transfer Switch 


Fig. 2—Typical mounting plate for converting 14-in. 
headlight case to the sealed beam type system 


a fully satisfactory system employing the all-glass sealed 
beam type headlamps. 


1. Sufficient candlepower must be provided to comply 
with the I.C.C. regulations. 


2. The lamps must be adaptable to existing headlight 
cases. 


3 Position 
Transfer Switch 


Dimming 
Resistance 


Headlight 200W 
Switch 30v 


60 Volts 


Normal Position to be used only 
in Case of Lamp Failure 


Diesel-Electric Road Locomotive 
Equipped with Lamp Regulator 


6.15 Ohms 


Dimming 
Resistance 
Headlight 200 W 


Switch 30V 
РАВ56 


15 Volts 


Diesel Electric Switcher 
No Lamp Regulator 


Note:- For Steam Switcher ( Turbo- 
Generator) eliminate 6Л50һт 
Resistor and use 2.60 Ohm 
Dimming Resistor 


Fig. 4—Wiring schemes for sealed beam type lamps on various types of locomotives—Dimming resistances 
are calculated so that 17 volts (12 per cent candlepower) will be applied to each headlight when dimmed 
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Snow plow equipped with the sealed/beam type lamp (Fig. 8) 


3. The system must be such that lamp replacements 
may be made easily and quickly. 

4. No aligning of the beam or focusing of the lamp 
should be necessary when burnouts are replaced. 

5. The wattage of the system must not exceed exist- 
ing power available for headlighting service. 


6. The lamps should be sufficiently rugged to with- . 


stand service conditions. They should be resistant to 
breakage from water striking hot lamps, as well as from 
flying objects. 

7. The maintenance of light output should be high 
throughout life. 

8. In the interest of standardization one type lamp 
should be applicable to steam and Diesel-electric loco- 
motives used in either road or switching service. 


Sealed-Beam Headlight Development 


At the beginning of the development work on the 
sealed beam type headlighting system for locomotives, 
tests showed that a maximum beam candlepower of about 
400,000, (Fig. 1B), could be obtained from two 220- 
watt, 30-volt, PAR-56 (7-in. diameter) lamps, when the 
two lamps are properly aligned. The 7-in. diameter bulb 
was selected so that two could be mounted on an adapter 
plate in the existing 14-in. headlight case assembly (Fig. 
2). Thus, for road locomotives, two sealed beam type 
lamps are used, while on switchers one lamp is satisfac- 
tory. For new locomotives, entirely new headlight equip- 
ment is available (Fig. 3). The lamps are held in place 
by separate hinged retaining rings. Several other types 
are also available which allow quick and easy changing 
of the lamps. 

The accuracy in molding the glass parts of the sealed 
beam type lamps, in conjunction with the accurate lo- 
cating of the filament, eliminates the need of re-aiming 
and focusing the headlight when burnouts are replaced. 
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PAR-56 lamps without guard on business car (Fig. 7) 


Locomotives today are equipped with power supplies ade- 
quate for the two 200-watt, PAR-56 lamps being used on 
road locomotives. The 30-volt rating was selected rather 
than the 32-volt to insure that the sealed units would be 
operated at design voltage. This eliminates re-wiring of 
the headlight circuit on steam locomotives because of 
the increased load. The 30-volt rating also permits two 
sealed units to be operated in series on Diesel-electric 
locomotives which are equipped with 60-volt voltage 
regulators. 


Diesel Applications 


Where the Diesel-electric locomotives are not equipped 
with voltage regulators a resistance of 2.75 ohms is used 
in series with the two lamps so that the rated voltage is 
applied to each of the lamps, (Fig. 4). Where the two 
lamps are so operated, a substitutional resistance of 45 


Fig. 5—Views showing rugged construction of PAR-56 heod- 
light lamps 
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Sealed beam type lamps are adaptable to locomo- 
tive warning signals, as well as the headlight (Fig. 6) 


ohms controlled by a single pole, double throw switch, 
is included in the circuit. Thus, if one of the lamps burns 
out, this provision permits the remaining good lamp to 


Fig. 9—One type of mounting available for road-switching 
locomotives 
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Typical steam road locomotive equipped 
with two 200-watt PAR-56 lamps (Fig. 10) 


operate. In some instances on Diesel-electric locomotives, 
the two sealed beam type lamps are operated in parallel, 
each with a suitable resistance to reduce the voltage 
across the lamp to 30 volts. In this case, it is not neces- 
sary to provide the substitutional resistance and switch- 
ing arrangement. | 


Performance 


The sealed beam type units have shown their ability 
to withstand practically all types of service conditions 
which, in the case of the usual lamp and reflector com- 
bination, frequently result in goggle breakage, lamp bulb 
cracks, or in some instances, reflector breakage. The 
reflector finish is inside the PAR-56 bulb and the cover- 
glass is sealed to the reflector, (Fig. 5). Thus, each time 
a lamp is replaced, there is a new reflector. This elimi- 
nates the need for cleaning or refinishing the reflector 
which is ever-present with the single lamp and reflector 
arrangement. 

Carefully conducted tests indicate that the sealed beam 
unit provides a higher light output through life than 
the conventional lamp and reflector combination. Also, 
the longer service life reported is due principally to the 
greater ability of the filament construction to withstand 
the severe vibration. ; 

For road service, the all-glass sealed beam system 
provides an emergency headlight feature which does not 
exist with the single lamp and reflector now in use. The 
adoption of the all-glass sealed beam type headlighting 
system also allows the use of one type of lamp for all 
classes of locomotives which simplifies the problem of 
maintaining stocks of spare lamps. 

In the four years since the initial service tests, this 
headlighting system has been received with a great deal 
of interest and acceptance. The advantages and success 
in operation that have been so convincingly demon- 
strated suggest that the one-eyed locomotive will pres- 
ently be as dated as the carbon lamp. 
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How to Charge Storage Batteries 


The correct use of the constant potential method 
can effect large savings in railroad application 


Tue primary cause of premature storage battery failure 
is improper charging. It is estimated that industry is 
currently losing from one-third to one-half its battery 
capacity due to this factor. And yet battery charging is 
simple. In fact, it is almost entirely automatic. 

Correct charging requires only that d.c. current be 
passed through the battery to restore the energy which 
has been taken from it while performing work. This 
current is passed through the battery at a rate which will 
not overheat the battery but which will completely charge 
it within a reasonable length of time, generally eight 
hours. Current is passed through the discharged battery 
at a high starting rate and tapers off to a low finishing 
rate as the battery becomes charged. 


Modified Constant Voltage Charging 


One of the most widely used methods of charging 
industrial truck and mine-haulage batteries is the modi- 
fied constant voltage method. 

This method generally employs a constant-voltage d.c. 
generator, although a shunt-wound generator can be 
used when single batteries are to be charged. When the 
constant voltage generator is used, a ballast register is 
connected in series with the battery. 

At the beginning of the charge, batteries are charged 
at a high starting rate, the rate depending upon how 
much the batteries have been discharged. As the bat- 
tery becomes charged, the charge rate automatically tapers 
off since the battery voltage rises and approaches that 
of the generator. Approximately the last 20 per cent of 
charge is given at a low finish rate—5 amp. per 100 amp.- 
hr. capacity of the battery. Manufacturers publish recom- 
mended finish rates of their batteries, and it is important 
that these rates not be exceeded. If they are, batteries 
will overheat and hydrogen will be given off from the 
electrolyte. When the battery is fully charged, automatic 
controls disconnect it from the charging circuit. 


Generator Voltage 


From the characteristics of the lead-acid battery and 
by experience, it has been determined that the bus 
voltage for an eight-hour charge should be 2.63 volts per 
cell. For example, a 15-cell battery requires a 39.5 gen- 
erator bus voltage. This voltage is a little greater than 
that theoretically required, but is used because it fur- 
nishes a stable charging current. If a lower voltage were 
used, the charging current would be subject to consider- 
able variation with slight changes in charging voltage as 
the voltage of the battery nears that of the generator. 


Generator Ampere Capacity 


The ampere capacity of the charging generator is 
determined by the ampere-hour capacity of the batter 
and the number of batteries to be charged. For eac 


* Manager, Field Engineering, Gould Storage Battery Corporation. 
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100 amp.-hr. of battery capacity, the generator should 
be able to deliver 22.5 amp. Thus, charging equipment 
to charge a 500-amp.-hr. battery should be able to 
deliver 112.5 amperes. 


Control of Charge—Ampere-Hour Meter 


One method of controlling the charge employs the 
ampere-hour meter which measures the product of cur- 
rent and time without regard to voltage. In many in- 
stallations, the meter is mounted on the panel board of the 
charging equipment, each battery having a separate 
charging panel. It is set to terminate the charge when 
the ampere-hours required to bring the battery to full 
charge have been delivered. To determine the ampere 
hours required, the specific gravity of a pilot cell is 
taken before putting the battery on charge, and a chart, 
supplied by the battery manufacturer, is consulted to give 
the correct meter setting for that type battery at that 
specific gravity. Once the meter is set, it is not necessary 
to reset or take any readings except the final specific 
gravity reading. Another type of ampere-hour meter is 
mounted on the body of the battery powered equipment. 
It registers as the battery discharges and does not have 
to be set for charging. 


Voltage Relay Timer 


A second method of regulating or controlling the 
charge is by means of a voltage relay timer. When this 
method is used, a relay operates a timer when the battery 
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Graph indicates generator voltage, charging 
current and volts per cell when charging 
by the modified constant voltage method 
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BATTERY RECORD 


Day Operator 


Typical form for recording battery charging data—Forms pro- 
vide case histories and help pinpoint causes of improper charging 


reaches that state of charge at which the battery starts to 
gas—2.37 volts per cell at 77 deg. F. The battery is 
approximately 80 to 85 per cent charged at this point. 

The timer, which has been preset, automatically termi- 
nates the charge at the end of the time period. The timer 
setting is generally 2.5 to 3 hours although it will be 
greater for older batteries. When specific gravity read- 
ings taken at the end of the charge indicate the battery 
is not fully charged, the timer setting should be increased 


1% hour. 
Importance of Record Keeping 


Of primary importance to correct charging is the keep- 
ing of records. Each battery should be numbered, and 
when brought in for charging, the date, time, vehicle 
number, battery number, specific gravity of a pilot cell, 
and temperature of a pilot cell should be recorded. This 
same information should be recorded when the battery 
is taken off charge. 


Batteries being charged by 
the modified constant volt- 
age method—Batteries in 
this plant are placed on 
dollies for safe, easy han- 
dling 
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Night Operator 


Thus, a complete record of the battery characteristics 
is furnished, which will indicate whether the battery is 
being correctly charged. For example, if the specific 
gravity is less than 1.260-1.280 at the termination of the 
charge, the battery has been undercharged. If the tem- 
perature is above 110 deg. F., the charging rate has been 
too high. If the records indicate that the battery is being 
over or undercharged, the reason can be determined and 
corrected before work stoppages occur due to battery 
failure. 

When records indicate over or undercharging, the 
battery should be checked to see that all cells are func- 
tioning; charging equipment should be checked to see 
that it is correctly adjusted; and the instruments should 
be checked to see that they indicate correctly. 

The battery room foreman should be thoroughly 
familiar with storage battery technology and should be 
acquainted with the key points of charging equipment. 
Some of the larger battery manufacturers periodically 
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conduct courses on the subjects to which battery users 
are invited to send their battery men. Battery manufac- 
turers also maintain field engineering staffs to help solve 
battery problems at the users' plants. It is recommended 
they be consulted when problems arise; early consulta- 
tions may result in considerable future savings. 


Shipping Containers for 
Waukesha Ice Engine Units 


The Illinois Central has change-out points for Waukesha 
Ice Engine air conditioning units at New Orleans, La., 
St. Louis, Mo. and Chicago. From these points the units 
are shipped to Paducah, Ky., where they are overhauled, 
and reconditioned units are returned to the change-out 
points. 

To insure against damage in transit, the shipping box 
skid shown in the illustrations was developed in the 
Paducah, Ky. shops. It is of welded construction and 
is made of l4-in. steel plate. The unit is cushioned in 
transit, since it is supported on its four spring wheels 


on tracks in the same manner that it is supported when 
in service on a passenger car. 

The container has an overall length of 6 ft. 8 in. and 
is 341% in. high, and 42 in. wide. The depth of the inside 
of the box is 18 in. The legs are shaped as shown to 
avoid tearing of the floor of the car in which it is ship- 
ped. The total weight of the container is 1,650 lb. 

At each end of the container and flush with the top 
is a 3-in. x 1 9/16-in. channel, supported by inside ribs 
634 in. wide, welded to the side and bottom of the box. 
When a unit is rolled out from under a passenger car, 
it is rolled onto the two channels in the container. To 
permit this, one side of the container may be removed 
and replaced. It is secured by flat plates which fit into 
sockets. 

When the unit is in the container, it is held in a central 
position by specially shaped members shown in all the 
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illustrations. They are made of 2-in. x 9$-in. flat iron. 
The ends curve over the wheels and the members are 
secured by bolts through holes in the channels. 


Above: When the center- 
ing device is in place, the 
unit cannot roll, and the 
wheels cannot get out of 
the channel 


Left: Two ice engine ship- 
ping containers — One 
empty with its side cover 
removed and the other 
with an ice engine in place 
ready for shipment 


Below: View of the inside 
of a container showing 
how the channels are sup- 
ported and how the center- 
ing device is placed after 
the unit is loaded 
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Alco-G.E. 
Dual Purpose Diesel 


Basic road freight unit with major improvements, adapted to both ser- 
vices, with higher tractive force and top speed of from 65 to 92 r.p.m. 


d E American Locomotive-General Electric road freight 
locomotive, of which approximately one million horse- 
power has been delivered to the nation's railroads since 
1945, has been redesigned for dual-purpose application 
in both freight and passenger service. 

Twenty-eight of the new Alco-G.E. 1,600-hp. dual-pur- 
pose locomotives will be delivered to the Baltimore & 
Ohio before the end of the year. Ten of the A units and 
five of the B units will be equipped with steam generators 
for passenger service. The freight units will be used in 
fast freight service between Philadelphia and Chicago. 
All units have 65 m.p.h. gearing. 

Installation of steam generating equipment as a mod- 
ification and optional motor gearing enables railroads to 
utilize this 1,600 h.p. dual-purpose road locomotive in 
mainline passenger service. 

The standard weight of the Alco-GE freight locomotive 
has been increased to 240,000 lbs. from 230,000 lbs. As 
a modification, weight can be increased to 250,000 lbs. 
by addition of ballast. To facilitate application of steam 
generating equipment the length of units inside knuckles 
has been increased approximately two feet and equipment 
rearranged for proper weight distribution. A steam gen- 
erator with evaporating capacity of 2,750 lb. of steam 
per hour may be applied to either A or B unit. A steam 


* American Locomotive Company and General Electric Company, respectively 
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generator of 4,500 Ib. per hour capacity may be installed 
in the B unit. A 1,200 gallon water tank of welded steel 
construction, located below the cab underframe, is equip- 
ped with remote reading level indicator. 

In addition to broadening its application, Alco-G.E. 
engineers have re-examined the basic locomotive in the 
light of five years’ operating experience with the twin 
objective of improving performance and simplifying main- 
tenance. 

Improvements in traction motor design have resulted 
in an increase of nearly 25 percent in continuous tractive 
force on all Alco-G.E. road locomotives. The new motor 
approaches a self-protecting traction motor, allowing oper- 
ation in many cases up to the point of locomotive wheel- 
slip without entering the range of short-time restrictions. 
This is accomplished with gear combinations which pro- 
vide high maximum speed as well as increased hauling 
ability. Optional gearing provides maximum speeds rang- 
ing from 65 through 92 m.p.h. | 

Continuous operation up to 52,500 lbs. tractive force 
is available with the new traction motor, an increase of 
almost 25 percent over the former 42,500 lb. tractive 
force for the same 65 m.p.h. maximum-speed gearing. 
This improved performance has been made possible 
through the use of new insulating materials. The engineer's 
load meter now shows a continuous current of 1,085 am- 
peres, compared with the former maximum of 900 amperes. 
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The approved traction motor overhaul period has been 
increased to 300,000 miles. Traction motor refinements 
include the use of felt-wick lubrication of axle suspension 
bearings and a self-closing lubrication door to gear case. 

Lubrication periods for traction motor armature bear- 
ings have been greatly lengthened. Permanently packed, 
high temperature lubrication of the traction motor arma- 
ture bearings, adopted as standard almost two years ago, 
has proved most successful, and is being continued. This 
lubrication, operated from overhaul to overhaul without 
greasing service, has not only reduced maintenance but 
has also increased armature bearing reliability and life. 

Progressive overhaul scheduling has extended the max- 
imum life of traction motor armature bearings through 
three additional overhaul periods to 1,200,000 miles. 

Sealed, long-life lubrication of bearings identical with 
that applied to traction-motor armature bearings is used 
on the main generator and all other electrical rotating 

uipment. 

The Alco-G.E. main generator is directly coupled to the 
engine independent of the locomotive structure. Rated 
1,600 h.p. at 1,000 r.p.m., this generator incorporates re- 
cent developments in traction generator design. Collection 
chambers, incorporated in the one-piece adapter which 
connects the generator frame to the engine, direct exhaust 
air from the generator out of the engine room. The result- 
ing lower engine room temperature makes possible lower 
temperatures in the windings, greater loading capacity 
and longer life of the electrical equipment. 

The engine turbosupercharger produces high horse- 
power per cubic inch of cylinder displacement at an un- 
usually low fuel rate, and in this way locomotive dimen- 
sions can be held to a minimum. With the turbosuper- 
charged diesel engine, horsepower output is practically 
unaffected by altitude up to 10,000 ft. 

The engine governor has been redesigned so that the 
oil reservoir is now an integral part of the governor and 
is reduced in size. A new window in the reservoir allows 
for checking the oil level without danger of introducing 
dirt. The number of moving parts in the governor has 
been reduced slightly and greater interchangeability of 
components is provided. 

The close coordination of the governor and excitation 
system for exact control of power output has been main- 
tained. Among the characteristics attained by this system 
are extremely fast response to engineman’s throttle, posi- 
tive control of current and tractive force, inherent resist- 
ance to the tendency of traction motors or the main gen- 
erator to flash-over and actual anticipation of changes in 
load. In addition, improved wheel-slip protection is now 
provided. Power is reapplied gradually, rather than im- 
mediately, after a wheel slip, thereby greatly decreasing 
the tendency of wheel-slip recurrence. 

The power of the V-type, 12-cylinder, turbosupercharged 
Alco Diesel engine has been increased from 1,500 h.p. to 
1,600 h.p. This extra power has been made available 
through the development of more of the engine potential. 

The 1,600 h.p. locomotive engine-generator assembly, 
subject to substitution of a traction motor blower for an 
auxiliary generator, is interchangeable with the Alco-G.E. 
1,600 h.p. road switcher assembly. Engine and generator 
are installed as a single unit. 

Engine lubrication through a full pressure system is 
provided by a gear-type pump integral with the engine, 
oil being supplied from the reservoir in the engine base. 
The filter system is of a new by-pass type, which allows 
substantially greater flow of oil in cold weather starting, 
prevents channeling in oil filters, and prevents a plugged 
oil filter from causing emergency engine shutdown. Lu- 
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bricating oil is cooled by a single-pass cooler. The low 
lubricating oil pressure automatically idles or stops the 
engine. 

An electrically driven transfer pump, located in the 
engine room, supplies fuel from the supply tank to the 
injection pumps. The supply pipe to the transfer pump 
is fitted with a duplex waste-packed filter on the suction 
side and a single filter on the discharge side. In the dis- 
charge pipe from the transfer pump are a pressure relief 
valve and pressure gage. 

Engine cooling is accomplished by a gear-driven cen- 
trifugal pump, integral with the Diesel engine, which 
circulates water through the engine, radiators and lubri- 
cating oil cooler. A radiator of the panel type is mounted 
in the roof near the rear end of the engine compartment. 

The 72-in. aphonic radiator fan is driven through a - 
right-angle gear box and a magnetic clutch. The clutch 
is located between the gear box and the Diesel engine 
drive-shaft coupling. This clutch provides a damper in the 
drive system against shocks or torsional vibrations and 
permits superior modulations of fan speed control. Air 
is drawn through the radiators and exhausted through 
a screened opening in the roof. 

The thermostat-controlled fan speed and the shutters 
are synchronized and when the shutters are closed the fan 
does not run. Temperature control for the engine is thus 
reduced to one variable—the temperature of the jacket 
water. 

The air brakes are schedule 24-RL, with automatic and 
independent air brakes on all wheels. Air is supplied by 
a two-stage, three-cylinder compressor directly driven by 
the main engine. The displacement at idling speed (350 
r.p.m.) is 78.75 c.f.m. and at full engine speed (1,000 
r.p.m.) is 225 c.f.m. Two main reservoirs have a total 
capacity of 35,800 cu. ins. 

The trucks on the dual-purpose road locomotive have 
four wheels and are of the swivel, equalized, swing mo- 
tion, pedestal type. 


Compressors are easily mounted on or removed 
from this rack at Spencer, N. C., on the Southern 
for testing and breaking in. А 40-hp. motor 
drives the compressor through a special pulley 
that fits the free end of the shaft. The dis- 
charge air operates the air-brake test rack 
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Disassembly station No. 1 is shown in the background and No. 2, with its two pits, in the middle 


foreground—The engine mounted on the dollies in the foreground is between stations 2 and 3 


Assembly Line for 
Repairing Diesel Engines 


Tue Southern Railway has set up an assembly line at 
the Spencer, N. C., shops for repairing Electro-Motive, 
Alco and Baldwin engines. The assembly area occupies 
a space 4115 ft. wide by 175 ft. long. When working at 
a capacity of one engine a day, 14 machinists, one pipe 
fitter and one painter are employed. 

The line has three dis-assembly and six assembly sta- 
tions, each of which is served by a jib crane with a 10-ft. 
radius and a l-ton electric hoist. The engine is de- 
livered to the assembly line with the generator removed 
but with all other parts in place and not cleaned; the 
parts are cleaned individually after removal. During the 
various assembly and dis-assembly operations the engine 
rides on two dollies on a track with a 40-in. gauge that 
extends the entire length of both the stripping and the 
building track. The dollies are 915 in. high, 23 in. long 
and ride on four steel wheels. 

The engine is dismantled at three major stations. Sta- 
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tion 1 has a 15-ft. platform on each side with a working 
level 37 in. above the floor. The platform is made of 
l4-in. non-skid diamond iron. The basic structure is 
all-welded and made of angle iron and strap iron М in. 
by 2% in. These and all succeeding platforms that are 
permanently mounted are piped for air and electricity 
The work done at this station includes tearing down both 
ends, removing gear trains, blowers, oil pumps, water 
pumps, etc. The cylinder head covers and inspection 
plates are removed and the cam shaft taken out. All the 
above parts are then sent to the cleaning vat. 

Station 2 has two pits, one on each side of the track. 
both 32 in. wide, 30 in. deep and 15 ft. long. Platforms 
similar to those at Station 1 are installed here, but have 
a working level 46 in. above the floor to give head clear- 
ance in the pit. Parts removed at this station include 
P-pipes, crab nuts, heads, pistons, and liners, all of which 
are sent to the cleaning vats immediately after removal. 
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For the final disassem- 
bly operations and the 
first assembly operation 
the engine frame is 
bolted on a stand that 
can be revolved to any 
convenient position by 
an electric motor drive 
for work on the lower 
part 


Storage compartments are included at this station and 
hold head pullers, liner pullers, impact wrenches, bolts 
and nuts. After the work assigned to station 2 has been 
completed the engine is moved to an open space between 
this and the following station where the pan is removed 
and remaining bolts are loosened. The engine is then 
moved by the shop overhead traveling crane to the third 
station. 

Station 3 has storage racks to hold sockets and 
wrenches and platforms 27 in. above the floor. These two 
platforms are similar to the two preceding pairs except 
that at Station 3 the platform is portable whereas the 
other platforms were permanently mounted. The plat- 
forms at this location are portable so that they can be 
placed at a convenient working distance from the engine 
during stripping and then moved away to give sufficient 
clearance for turning the engine upside down. The latter 
operation is performed in a special rack to which the 
entire engine is bolted. The rack is driven by a 3-hp. 
motor through a worm and a double-reduction gear, the 
worm serving as a brake to hold the revolving stand in 
any position in which it is stopped. After the engine has 
been turned upside down the crank shaft is removed and 
set on special racks a little beyond station 3, where it is 
cleaned by hand. The turning jig has three supports that 
slide on the top of its main frame to accommodate any 
type of engine with any number of cylinders. 

Parts removed during the preceding three dis-assembly 
operations are cleaned, inspected and repaired elsewhere 
at other points in the shop. Individual copper lined 
baskets are used for groups of some of the parts, for 
example, one basket holds eight liners, a second 16 wrist 
pins, a third 16 basket rods, a fourth 16 piston carriers, 
a fifth 16 connecting rods, a sixth 16 pistons, and a 
seventh holds eight heads. The above special baskets 
are made of strap and angle iron 34 in. by 115 in. cov- 
ered with 14,-in. sheet copper to protect the parts from 
damage. Parts that are not cleaned in one of the above 
seven special baskets are cleaned in standard cleaning 
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Assembly station 3 has pits for working on 
the lower part of the engine and racks for 
holding cylinder liners on the platforms 


baskets. After the A-frame, the crankshaft and other 
individual parts have been cleaned, inspected and any 
necessary repairs made, they are sent to the assembly 
station at which they are to be applied. 


Assembly Operations 


Station 1 begins the assembly of the repaired engines 
and has two positions. The A-frame is brought to this 
station from the cleaning pit by the overhead crane. 
After Magnafluxing, the A-frame is painted, and the 
crankshaft and the camshaft applied. The A-frame is 
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The platforms at assembly position 4 have metal storage racks on one end of each platform to hold small bolts, 
nuts, washers, dowels, etc., and a glass-enclosed storage cabinet on one side of one platform for blower 
gaskets, cylinder head cover gaskets, water pump and oil pump gaskets, and miscellaneous small gaskets. 


General view of the assembly stations from the final station showing the storage of parts 
along the wall of the parts reconditioning room near the station at which they are applied 
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placed on its side on the cradle for the preceding and 


following operations: 


к ар and clean ош bearing cap stud holes with an air 
too. 
* Apply studs to main bearings. 
Place main bearing shells. 
Lift crankshaft and place in main bearing shells in 
A-frame. 
Mount main bearing caps. 
Apply nuts to tighten. 
Wire all nuts with lockwire. 
Use air hose to blow dirt out of oil pipes. 
* Install camshaft studs. 
Install camshaft lower bearing shells. 
Lift camshaft and place in bearing shells. 
Install top half of bearing shells. 
Install overspeed trip shaft. 
Station 2, like assembly Station 1, has two locations 
and no platforms. The following work is done here: 
Place oil pan on dolly. 
Install со and the covers over the openings at the 
ends and sides. 
Place A-frame on oil pan. 
Bolt oil pan and A-frame together. 
* [nstall straight dowels, drive in place on top. 
Rear End: 
Apply stub shaft assembly for idler on A-frame. 
Bolt assembly in place. 
* Insert dowels, bolt dowels and wire all bolts. 
Apply blower stub shaft assembly to A-frame bolt in 
асе. 
s Ream holes, med dowels. 
nsert pi ug. 
Tighten Il "bolts and wire. 
Front End: 
Mount stubshaft on A-frame for governor. 
Bolt stubshaft to A-frame. 
* Ream holes, insert dowels. 
Е pe aded dne wire all bolts. 
Apply drain plugs. 
i Set dowels on top. 
* Install crab studs in top. 
* Drive dowels on top. 
* Install and drive dowels at ends. 
Clean dirt, thick paint, etc., from inside of A-frame and 
oil pan. 
* Install smaller studs on top. 
Mount governor drive gear on hub. 
Put on retaining plate. 
Bolt and wire in place. 
Put on governor drive flange. 
Bolt and wire in place. 
Apply gasket to accessory drive cover with shellac. 
Install drive cover on A-frame. 
* Drive in two dowels. 
Bolt. 
Close ends of piston cooling manifold with flanges. 
Bolt flanges in place. 
Apply gasket to camshaft drive housing with shellac. 
* Insert dowels. 
Install crossover pipe on A-frame. 
Bolt and wire according to assembly print. 
Connect oil line assembly to governor drive hub and 
crossover. pipe. 
Wire all bolts. 
Apply oil lines to stubshaft and bolt in place. 


* Done only when renewing broken studs, dowels, etc. 
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Assembly station 3 has two 15-ft. pits similar to dis- 
assembly station 2. The platforms are 46 in. high and 
have cylinder racks mounted on top, also bins for crab 
nuts, miscellaneous nuts and washers. The storage cabi- 
nets are glass enclosed and hold crab seals, head seals, 
oil pan gaskets, and miscellaneous small gaskets. At sta- 
tion 3 the following work is done. 

Clean A-frame thoroughly to remove paint, etc. 

Insert crab stub seals. 

Place steel seals into bores. 

Install lower cylinder head liners. 

Place upper bearing on end of crankshaft which has 
been placed at bottom dead center. 

Insert cylinder liner assemblies into bores. 

Screw connecting caps with lower bearings to con- 
necting rod assemblies. 

Turn crankshaft and repeat steps working from ends 
to middle until all liners are placed. 

Mount crab nuts and spherical washers on crab nuts. 

Tighten in place. 

" Mount piston cooling tube assemblies on oil manifold 
nes. 

Align piston cooling tubes, bolt and wire. 

Place handhole covers on oil pan. 

Place handhole covers on air box. 

Mount right hand and left hand injector control shafts. 

Bolt and wire in place. 

Assemble right bank and left bank cylinder head 
cover frames breather and shield assemblies. 
үа serial number of injectors on engine inspection 
sheet. 

Insert injectors into cylinder heads. 

Screw in place with crabs and crab nuts. 


Assembly Station 4 has platforms 37 in. high and a steel 
storage rack on one end of each platform for small bolts, 
nuts, washers and dowels. А glass-enclosed storage cabi- 
net on one platform holds blower gaskets, cylinder head 
cover gaskets, water pump gaskets, oil pump gaskets; and 
miscellaneous small gaskets. Work done at this station 
includes: 

Install part of gear housing on end. 

Bolt on lube oil relief valve cover. 

Install camshaft drive housing on crankcase. 

Bolt in place and wire all bolts. 

Install pressure relief valve. 

Mount two camshaft gears and two counterweights and 
bolt in place. 

Slip two thrust washers on cam hubs. 

Slip on two floating bushings. 

Mount two idler gears. 

Slip on two thrust plates and bolt in place. 

Check back lash on gear train. 

Align counterweights. 

Bolt in place. 

Mount oil seal retainer assembly and outer bearing 
bracket to injector control shaft and bolt in place. 

Install gears, camshaft gears and main gear train. 

Install side covers on top deck. 

Time engine—mount flywheel indicator on lower cover. 
* Ream dowel holes. 

# Remove camshaft drive gears and counterweights. 

# Clean thoroughly. 

# Replace gears and counterweights. 

Ж Insert dowels and bolt in place. 

Slip thrust washers on stubshaft. 

Put on blower drive gears. 


if Done only when necessary to install new gears. 
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Eight engine heads can 
be handled at one time 
in this carrier 


Slip on other thrust washers. 

Put on thrust plate. 

Lock in place with screws. 

Put on hub over dowels in gear. 

Mount retaining plate. 

Bolt and wire in place. 

Mount dowel retainer plate. 

Mount and align lower crankshaft cover. 

Mike distance between oil retainer and oil slinger with 
feeler gauge. 

Shim oil slinger to 0.100 plus or minus 0.010. 

Assemble upper covers to housing. 

Bolt in place. 

Assemble auxiliary generator drive assembly to upper 
covers. 


Bolt in place. 
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Sixteen connecting rods 
are placed in this man- 
ner for cleaning 


Check end thrust and run out. 

Remove two weights. 

Assembly Station 5 has platforms 37 in. high and the 
same type metal storage compartment as Station 4. A 
glass enclosed storage cabinet 815 in. by 30 in. by 67 in. 
with sliding doors house the auxiliary generator drive 
gasket, lubricating oil filters, hand hold covers, blower 
adapter gaskets, and miscellaneous small gaskets and oil 
filter seals. Work done at Station 5 includes: 

Align right hand and left hand blower supports and 
bolt and wire in place. 

Mount water pumps and connecting pipes to accessory 
housing and bolt in place. 

Mount piston cooling and pressure pump assembly. 

Assemble lube oil lines to pump and accessory drive 
cover and bolt in place. 
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Apply gaskets to back of overspeed trip housing and 
to vent holes on accessory drive housing with shellac. 

Place two vent pipe screws on gaskets. 

Mount overspeed trip housing. 

Connect two bracket housing supports and bolt and 
wire in place. 

Connect links to left bank and right bank pawl cam- 
shaft. 

Position two counterweights. 

Fit overspeed trip pawl and trip counterweight. 

Dowel counterweights. 

Position retainers. 

Bolt and wire in place. 

Apply gasket to overspeed trip cover. 

Mount overspeed trip housing and accessory drive 
cover and bolt in place. 

Assemble reset lever. 

Mount scavenging oil pump to accessory drive cover. 

Bolt scavenging oil pump to accessory drive cover. 

Bolt scavenging oil pump in place. 

Mount and bolt oil strainer assembly to accessory drive 
cover. 

Mount and bolt blind cover to cover. 

Mount breather shields on left and Fight banks. 

Tighten in place. 

Clean top deck. 

Install rocker arm and valve bridge assembly. 

Mount and align right hand and left hand blower as- 
semblies and bolt in place. 

Mount governor drive assembly and bolt in place. 

Bolt fuel oil supply and drain assembly to manifold 
drain line and overspeed trip housing. 

Mount and align governor and tighten with bolts. 

Mount manual control lever assembly and lever as- 
sembly (outer end) on assembly line control shaft and 
bolt in place. 

Bolt on blind flange. 

Mount oil separator and air cleaner adapter. 

Assemble left bank and right bank injector control 
linkage assemblies. 

Connect and adjust clevis. 

Check TDC and set pointer. 

% Drill and ream hole for No. 2 taper pin through bell 
crank and pilot valve control shaft. 

% Drill and ream two holes for No. 4 taper pins 
through control shaft levers and injector control shafts. 

Assembly Station 6 is the final position in the assembly 
line and has no platforms. The following work is done 
at Station 6: 

Mount fuel line drain assembly. 

Connect fuel line assembly to injectors and fuel line 
drain manifold assembly. 

Assemble and connect all elbows and pipes to scaveng- 
ing pump and strainer. 

Connect oil line assembly. 

Assemble supply and drain tube assemblies. 

Assemble fuel supply and drain assemblies. 

Bolt to housing. 

Assemble 4 tube assemblies of supply line pump suc- 
tion, low pressure and drain lines. 

Clean oil pan of foreign material. 

Assemble blower and oil separator drain lines. 

Connect blower lube oil lines. 

Connect (2) oil separator pipes to blower adapters 
and auxiliary generator drive housing-cover openings in 
air cleaner adapters with masking tape. 

Water and lube oil test under pressure. 

The outside edge of the assembly section is bordend 


% Not done normally. 
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Sixteen wrist pins are cleaned at a time in this manner 


by the Diesel parts repair room. Along the edge of the 
assembly line formed by the wall of this room are hung 
gears, gear housings, inspection covers, top deck covers, 
etc. Each type of part is stored near the station at which 
it is applied. 
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Rack for 
Holding Templates 


Templates around a shop are a necessary time saver and 
frequently are of such size and shape as to be difficult to 
store. The question is how to keep them where they can 
always be found, have them neatly arranged and be 
able to get the one needed without having to lift and 
move a lot of the others. The illustration shows how 
this préblern is solved at one large railway shop where 
12 of these template racks are in use at various points 
throughout the shop as required. 

The rack consists mainly of a wall bracket, made of 
1A4-in. by 115-in. iron, bent to a U-shape with 26-in. base 
and 6l5-in. legs and bolted to a building or machine 
column. The U-shape bracket is supported in the in- 
verted position and near the bottom of each leg is welded 
a 12l4.in. length of ló-in. pipe, this length being se- 
lected so that the pipe sections, which are accurately 
alined and welded at one end only, will fail to meet 
at the center by about 14 in. A small round rod, oper- 
ated by the pull handle at the left of the bracket extends 
through the nearer pipe section and into the other section 
for about one inch so that, when withdrawn, a template 
may be readily removed through the slot. Templates are 
normally supported on the pipe sections and cannot slip 
off the rack with the pull handle and center rod in 
closed position. 

he convenient part of this design is that the template 
needed can be picked out, slid over next to the center slot 
which is opened by pulling the handle. It is of course 
just as simple to re-insert the template when through using 


— == 


Special rack designed to hold templates permits 
easy removal and re-insertion of any one desired 
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it. All templates should be plainly stenciled to show what 
they are, the blue print number, and the date the blue 
print was last revised. 


Overcoming a 
Crane Handicap 


Shop forces of the Gulf, Mobile & Ohio at Bloomington. 
Ill., have increased the radius and the lifting capacity of 
a former jib crane system by converting it to a circk 
monorail system. The arrangement is used for handling 
all types of mounted wheel sets on cars and Diesel loco- 
motives. The design was selected because the walls of 
the building were not strong enough to increase either 
the radius or the load rating of existing jib cranes. and 
because the low roof construction made it impractical 
to install a conventional monorail system. The addition 


Circular monorail to increase the radius 
and loading capacity of jib cranes 


of the circular monorail at the extreme radius of the 
boom overcame these difficulties and results in all of the 
load being carried on the floor. 

Two cranes were installed, each with a full semi- 
circular monorail on a 22 ft. radius, giving a total span of 
44 ft. along one length of the ship. One crane has a 
2-ton air hoist while the second has a two-ton chain 
hoist. All moving parts are roller bearing mounted. The 
columns are old steam locomotive steam pipes, and the 
circular support is 80-Ib. rail. One boom is а 10-in. 
I-beam and the second boom is made from two channels 
34 in. by 4 in. by 8 in. riveted together. 


Finishing Diesel 
Roller Bearing Axles 


Diesel locomotive roller bearing axles are turned and 
ground by the Spencer, N. C., shops of the Southern at 
the rate of three axles per day, using two men, one on an 
American Pacemaker 30-in. hydraulic duplicating lathe 
and the second on a Landis 156-in. grinder. Prior to the 
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installation of the duplicating lathe опе man required two 
days to complete each axle. 

Carbide tools are used for both the roughing and 
finishing cut on the lathe. The speed is 150 r.p.m. for an 


А combination of dupli- 
cating lathe and grind- 
er finishes three Diesel 
roller bearing axles per 
day 


8-in. axle and the feed .020 in., except for the finish cut 
on fillets where the feed is reduced to .006 in. The 
depth of the roughing cuts averages about 14 in., the 
finish cut about .030 in. Two cuts are used to avoid 
springing the axle and to attain greater. accuracy. 

On the first mounting of the axle a roughing cut is 

‘taken starting at the tail stock end of the lathe and ex- 
tending to the near end of the near wheel seat. The tool is 
then moved free to the center of the axle and the section 
between the axle center and the end of the wheel seat is 
turned. The same procedure is followed on the finishing 
cut without moving the axle. 

The axle is then turned end for end for the second 
mounting and the same practice followed for the second 
half. Diesel locomotive axles are finished all over to 
within .010 in., which amount of stock is left for grind- 
ing. The same arrangement is used on car roller bearing 
axles, but these are ground only on the wheel seat, the 
water guard and the inner race seat. 


Injector 
Testing Procedure 


The Chicago & North Western has developed a procedure 
for testing injectors for leaks that has been a contribut- 
ing factor to reducing lubricating oil changes caused by 
fuel oil dilution. The procedure and equipment for the 
test are in use at the road’s Kinzie street shops in Chicago. 
The principle involved is to give the injectors a pro- 
longed test at medium pressure rather than a short test 
at high pressure, and it has been found that this method 
of testing finds leaks which would have otherwise gone 
unnoticed. 

The injectors are mounted in a rack of 114-in. board 
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which holds ten at a time. They are connected by suitable 
tubing to a source of fuel oil on which a pressure of 45 
to 50 lb. per sq. in. is maintained by the shop air 
pressure through a reducing valve. After standing for 


about eight hours at this pressure, the injectors are in- 
spected for leakage of the seal between the body and the 
nozzle nut. Fuel oil from leaking nozzles is caught by 
one of two sheet metal trays, one directly underneath the 


rack and the other behind the rack. 


Arrangement for testing injectors for leakage 
between the body and the nozzle nut—The test is 
made at 45- to 50-Ib. pressure over an 8-hr. period 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 749 


EDITORIALS 


Tooling the Man 
As Well as the Shop 


An interesting suggestion was contained in a statement 
recently made before a group of railroad men by a 
progressive superintendent of motive power. This officer 
related that, in tooling an entire shop, individual tools 
were furnished to each and every employee who was 
required to use tools. One of the benefits of this program 
was brought out indirectly in a remark made by a general 
chairman of one of the shop organizations who observed 
that the life of his shoes had been increased from six 
weeks to two months. 

The interesting point about this indirect result of in- 
creasing shoe life is that it is an excellent measuring stick 
of the value of the program. The decrease in the wear of 
shoes is an indication of the amount of walking saved, 
and the walking time saved becomes available for useful 
work in servicing and maintaining equipment. 

This walking time can easily become an appreciable 
factor when there are more workers than sets of tools. 
It can lead to delays on the job when two workers need 
the same tool, and one has to spend useful productive 
time searching for a second tool that is apt to be any- 
where in the shop. Checking each tool in and out of the 
tool room separately is time-consuming. If entire sets 
are checked in and out this time can be reduced, but 
there is always the problem of individual tools getting 
mixed up within sets, resulting in such things as one set 
having two monkey wrenches and no pipe wrench while 
the second set has two pipe wrenches and no monkey 
wrench. 

Tooling the individual has another advantage that 
should be particularly valuable in Diesel work by making 
available at all times the proper tool for the job. This 
will eliminate the tendency of following such practices as 
using pipe or monkey wrenches on nuts where socket 
wrenches are called for, or using socket wrenches where 
torque wrenches are called for. When each man has a 
complete set of tools for the work he is to perform, the 
correct tool is sure to be on hand when required. In this 
way not only is time saved, but additional assurance is 
gained that the work will be better performed. 


If Sufficiently Robust 


Over a period years European engineers have consist- 
ently condemned the axle-mounted traction motor for 
high-speed electric locomotives. It is their contention that 
this type of mounting is destructive to both the motor 
and the track. All motors, they say, should be spring- 
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borne with some kind of relatively eomplex flexible 
drive between the motor and the driving axle. 

Diesel-electric locomotives in passenger service are 
high-speed electric locomotives. In this country they are 
used to haul much heavier trains than those used in 
Europe, and since nearly all American Diesels employ 
swivel trucks with nose-suspended motors, the European 
insistence that it is bad practice seems a little strange. 

One American engineer explains the differences in 
practice by calling attention to the relatively high cost of 
material and correspondingly low cost of labor in Euro- 
pean countries. There, he says, they will spend much 
labor to save a little material, while we, with our higher 
labor costs, will use a lot of material to save a little labor. 

This is entirely logical, but serves only as a partial 
answer. Їп a summary of a discussion of the subject 
which appears in the October 1950 issue of the Bulletin 
of the International Railway Congress Association ap- 
pear the following statements: 

“If the track is sufficiently robust and well maintained, 
nose suspension may be used without great disadvantage." 

“If the track is weaker, it is desirable to use one of the 
systems employing resilient transmission and frame- 
mounted motors if possible." 

“It should be noted that nose suspension inevitably 
causes lateral shocks to the track by reason of the un- 
sprung weight of the motor. The progressive wear of rail" 
and flange only aggravates the trouble." 

European engineers now visiting in this country con- 
firm these statements explaining that the relatively light- 
weight European rail, mounted on chairs, cannot tolerate 
large lateral thrust. American rail is relatively heavy and 
the track structure seems to be “sufficiently robust." 
Actually the heavy track is a fortunate inheritance, in- 
sofar as the Diesel is concerned and is something which 
needs to be looked after carefully. As wheel-loading goes 
up, and track and locomotive maintenance practices con- 
tinue, the need for close tolerances cannot be forgotten. 
Motors with too much lateral tolerance can give a piece 
of track a beating, and conversely, the effect of rough 
track will show up very quickly in the motor repair shop. 


Brake-Beam 
Repairs 


The importance of effective brake beam maintenance 
practices is generally realized and much work has been 
done in the past to perfect standards and weed out un- 
safe and otherwise unsatisfactory repair methods. The 
need for continued effort along this line is indicated by 
A.A.R. Mechanical Inspection Department reports which 
show general improvmeent, but continued violation of 
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А.А. В. standards in some details and at some points. 

Conditions are definitely better this year than last 
when the mechanical inspectors reported' finding 60 per 
cent non-standard brake beams in a representative samp- 
ling of completed work at 31 reclamation plants through- 
out the country having a combined capacity of about 
12,000 repaired brake beams a month. Moreover, 1,190 
non-standard beams, erroneously marked RSST (re- 
moved, straightened, stenciled and tested), were found 
among material stocks at 68 points on 12 railroads. 

Other conditions discovered included nine shops using 
obsolete brake-beam specifications and eleven without 
any, either A.A.R. standard or otherwise; two plants 
where defective beams were not dismantled and inspected 
as required; three using second-hand and instead of the 
specified new materials; ten using defective parts and 
twenty, obsolete or non-standard gauges; seven passing 
strut keys which were too short or broken in application. 

At some shops, incorrect brake head spacing was 
permitted; struts applied off center; rod ends allowed 
to extend beyond the nuts; and excessive strut-pin-hole 
wear passed by use of a round plug gauge of nominal 
hole diameter. The greatest single irregularity, found at 
23 points, related to camber standards. Non-standard 
gauges were used and sometimes no gauges. In a few 
cases the compression member was arched in a bending 
machine prior to assembly thus giving a fictitious final 
camber and seriously reducing the beam strength and 
effective service life. Incorrect testing equipment and 
procedures were also found. 

To meet severe service and operating safety require- 
ments, all second-hand brake beams should be repaired 
in full accordance with standard specifications in the 
A.A.R. Manual, Section E, which are simple, easily 
understood and promote economy due to following a 
definite program of work carefully set up in advance, 
as compared with erratic practices subject to the chang- 
ing and frequently mistaken judgment of individual 
operators. Strict adherence to standard specifications and 
sound practices in brake-beam repairs means a continued 
increase in brake-beam reliability. Careless disregard of 
standard means no improvement and a probable de- 
terioration in brake-beam reliability. 


FREIGHT TRAIN HANDLING INsTRUCTIONS. Published by 
The Air Brake Association, 80 East Jackson blvd., Chi- 
cago 4. 71 Pages; 41%, in. by 6 in.; paper bound. 
Price 50 cents. 

This is the second revision of a book first published in 

1914. The first revision made in 1928 was occasioned by 

the continuing increase in the length and weight of freight 

trains, while the latest revision results from the advent 
of the Diesel locomotive and improved air brake equip- 
ment on both cars and locomotives. The book is divided 
into four principal parts. The first part contains general 
information on damage, how to improve train handling, 


DECEMBER, 1950 


various things that effect braking, such as time, friction, 
lading, grade and curvature, and the effect of the various 
factors combined. Part 2 deals with freight train equip- 
ment on cars and on locomotives. The third part is 
devoted to handling instructions, and the final part to 
train crew instructions. 


SrEAM TURBINES AND THEIR Cycies. By J. Kenneth 
Salisbury, Division Engineer, Thermal Power 
Systems Division, General Electric Company. Pub- 
lished by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16. 645 pages, 6 in. by 9% in., 
cloth bound. Price, $9; in Canada, $11.70; Col- 
lege Edition, $7.50. 

This book, for users and manufacturers of steam tur- 

bines, designers of power-plant cycles and turbines, 

and test engineers in power plants, presents the essen- 
tials of design of steam turbines in easily understood 
terms, without unnecessary abstract theory. It pre- 
sents in four parts the Fundamentals of Turbine De- 
sign, The Regenerative Cycle, the New Cycle Evalua- 
tion Method, and Application Data. It covers ma- 
terial from basic principles to the most advanced 
thinking in the field; emphasizes special short-cut 
methods; and presents extensive practical design : 
methods, design charts, and curves, and test data 
analysis. Extensive use is made of examples taken 
from practice, and at the end of each chapter are | 
questions to assist in a more certain understanding 
of the principles set forth. 


RAILROAD INSPECTION MANUAL. First Edition. Мар-. 
naflux and Zyglo. Edited by W. E. Thomas. Pub- 
lished by the Magnaflux Corporation, Chicago 31. 
80 pages, illustrated. Bound in heavy paper cover. 
Handbook size, 6 in. by 9 in. Price, $3.00. 

This manual is intended for the guidance of railroad 
mechanical officers and those responsible for this in- 
spection on the railroads. It is prepared to furnish 
specific information on detailed procedures to carry 
out the most rapid and effective inspection for loca- 
tion of cracks and similar defects, to avoid failure of . 
parts in service. Section 1 covers the fundamentals 
of the inspection methods as applied to railroad prob- 
lems. This includes seven chapters on theory of 
magnetization, methods, equipment, demagnetiza- 
tion, records marking, glossary of terms and 
operating instructions. Section 2 covers specific 
details on what to inspect and how to inspect it, with 
a separate illustrated page for each critical part, spe- 
cific details on cracks to be expected in each part, 
and operating details to properly inspect that part. 
With original issue of the manual the detailed in- 
spection portion includes only the Diesel section 
completed to date. Remaining sections are now in 
preparation and will be issued to holders of the man- 
ual when complete. They will cover steam locomo- 
tives; cars; axles and wheels; track, tools, and main- 
tenance equipment, and welds and castings. Provi- 
sion is made in binding the manual for loose-leaf 
addition of the above, or other added or corrected 
sections in the future, to serve as a continually re- 
vised and up-to-date working manual. 
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QUESTIONS AND ANSWERS 


The question and answer department is included for the benefit of those 


who may desire assistance on problems involving matters pertaining to the 
operation or maintenance of air brakes, Diesel-electric locomotives, steam 
locomotive boilers or steam locomotive practice. Any inquiry should bear 
the name and address of the writer, whose identity will not be disclosed 
unless special permission is given to do so. Anonymous communications 
will not be considered. Inquiries addressed to this publication will be re- 
ferred to the source [rom which authoritative answer can be secured. 


Diesel-Electrie Locomotives 


TRACTION AND AUXILIARY GENERATORS 

39-Q.—W hat is the function of the traction generator? 
A.—To produce direct current for the operation of the 
traction motors. 

40-Q.—How is the traction generator connected? A,— 
Directly to the Diesel engine crankshaft. 

41-Q.—How does the auxiliary generator function? A.— 
It generates current for battery charging and the low 
voltage circuits for lighting, control, fuel pump, ampli- 
dyne exciter field, train heat boiler, train control, etc. 

42-Q.—How are the auxiliary generators driven? A.— 
Gear driven from the generator shaft on road and road 
switcher locomotives and belt driven on the road switcher. 
Some olde: models have belt-driven auxiliary generators. 

43-Q.—What is the purpose of the amplidyne exciter? 
A.—To furnish excitation for the traction generator. 

44-Q.—How does the blower generator function? A,— 
Furnishes current for the electrically-driven traction 
motor blower motors on road locomotives. 

45-Q.—Is there a blower generator on the road switcher? 
A.—No. The traction motor blower on the road switcher 
is belt or gear driven. 


TRAcTIoN Motors 

46-Q.—How many traction motors are on each unit? 
A.—Four. 

47-Q.—How are the traction motors supported? A,— 
By axle suspension bearings and a spring nest mounted 
on the truck bolster. 

48-Q.—What is the traction motor connected to? A.— 
The driving wheel axle. 

49-Q.—How is this connection made? A.—A pinion is 
shrunk onto the motor armature shaft which meshes with 
a drive gear pressed onto the wheel axle. 

50-Q.—What is the gear ratio between the pinion and 
drive gear? A.—]t is expressed in two figures, such as 
74/18, for the 65 m.p.h. maximum speed combination. 

51-Q.—What do these figures signify? A.—The first 
number indicates the number of teeth on the driven gear 
and the second number indicates the number of teeth 
on the pinion. 
^ * This is a new series of questions and answers relating to the Alco-G.E. line 
of Diesel-electric locomotives. This first group of questions and answers are 


general in nature; subsequent issues wll contain others that deal with locomotive 
parts in detail.—Eprron. 
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52-Q.—W hat does the gear ratio determine? A —The 

maximum locomotive speed. 
53-Q.—How are the traction motors connected electrically? 
A.—Kither in series-parallel or parallel. 

54-Q.—W hat does this depend on? A.—The speed of 
the locomotive. 

55-Q.—During acceleration what are the various steps? 
A.—No. 1, series parallel; No. 2, series parallel shunt 
(reduced field); No. 3, parallel; No. 4, parallel shunt 
(reduced field). 

56-Q.—W hen a train is decelerating with 
how do the steps take place? A.—The steps 
reverse order. 

57-Q.—What is the definition for transition? A.—The 
changing of traction motor connections. 

58-Q.—W hat controls transition? A.—The movement 
of what is known as the selector handle, or operation of 
the automatic transition relays. 

59-Q.—W hat two methods of transition are used? A.— 
Manual and automatic transition. 

60-Q.— What governs the direction of travel of the loco- 
motive? A.—The forward and reverse movements of the 
locomotive are controlled by the positioning of the re- 
verser in each unit. 

61-Q.—How does ng the reverser reverse the move- 
ment of the locomotive? A. —Movement of the reverser 
changes the direction of the current through the traction 
motor field windings. 

62-Q.—How many traction motors are provided and 
where are they located? А —Four traction motors are gear 
connected to each of the four driving axles. 

63-Q.—What is the dynamic brake? A.—An arrange- 
ment of the traction motors, generator and exciter for 
retarding the locomotive and train. 

64-Q.—W hat is this arrangement? А. Тһе motors are 
reconnected as generators. 

65-Q.—How is a braking effect obtained? A. —— When 
using this arrangement, the push of the train against the 
locomotive causes the traction motors to generate elec- 
tricity and creates a retarding force. This electricity is 
dissipated in fan grids mounted over the Diesel engine 
in the roof of the cab. 

66-Q.—What controls are located at the engineer's posi- 


the power on, 
take place in 


tion? A.—Located at the engineer's position are five 
handles by which the engineer controls the operation of 
the locomotive. These are the throttle handle, reverse 
handle, and selector handle which are mounted in the 
control stand, and the independent and automatic brake 
valve handles. 

67-Q.—What is the function of the throttle handle? A. 
—To control the engine speed and therefore the locomo- 
tive horsepower output. 

68-Q.—How many positions does the throttle handle 
have? A.—Nine positions. Idle and eight running 
notches. 

69-Q.—How should the throttle handle be operated when 
advancing from one notch to another? A.—The Automo- 
toneer feature requires that the throttle handle first be 
moved toward the Off position slightly, and then ad- 
vanced to the next notch. 

70-Q.—W hat is the purpose of this arrangement? A.— 
This mechanical interlock is for the purpose of preventing 
quick opening of the throttle so as not to have undesir- 
able locomotive performance. 

71-Q.—Is this same arrangement true of the closi 
movement of the throttle? A.— No. The throttle may he 
closed as rapidly as desired. 

72-Q.—W hat is the function of the reverse handle? A,— 
This handle controls the direction of locomotive move- 
ment. 

73-Q.—What are the positions? A. —Three—forward, 
off and reverse. 


74-Q.—What is the central position? A.—When the 


handle is in the off or central position it is in neutral. 

75-Q.—Will the locomotive move with the handle in this 
position? A. —The locomotive will not move upon opening 
the throttle as the power circuits will not close. 

76-Q.—When should the reverse handle be positioned? 
A.—Only when the locomotive is at a standstill. The 
reverser handle will not move from one position to another 
until the throttle is closed. 

77-Q.—W hat should be done as a precautionary meas- 
ure? A.—The engineer should remove the reverse handle 
whenever he leaves the locomotive. 

78-Q.—W hat is the function of the selector handle? A.— 
It is used for motor transition, and is also used for ap- 
plying dynamic brakes when a locomotive is so equipped. 

79-Q.—W hen is the handle in the motoring range? A.— 
When moving the handle to the left from the Off position 
it is in the motoring range. 

80-Q.—When is the handle in the dynamic braking 
range? A.—When it is moved to the right. 

81-Q.—How many power positions has the selector 
handle? A.—Four. 


82-Q.—What is the arrangement in case the locomotive 
is not equipped with dynamic braking? A.—The selector 
handle is blocked so it cannot be moved into the braking 
range. 

83-Q.—W hat prevents free travel of the handle past each 
power position? A. Two latches are built into the handle 
to impede its motion. 


Schedule 24RL Air Brakes 


SAFETY CONTROL FEATURE (continued) 


Operation of the Service Application Portion 

991-Q.— Describe the operation through the cut-off valve. 
A.—Air enters chamber C of the cut-off valve. With the 
brakes released and no pressure in chamber D above the 
diaphragm, the diaphragm is moved to its upward posi- 
tion by spring 6. This unseats valve 17 and permits spring 
19 to move lower valve 15 to its upper seat position. 

992-Q.—Describe the operation further. A.—Air from 
chamber C can then flow to chamber А and out passage 
3 to pipe 3 and the diaphragm foot valve. Diaphragm 6 
in the foot valve being off its seat with the foot pedal 12 
released, air flows to pipe 3 and passage 3 in the brake 
valve to the chamber on top of exhaust valve 351. 

993-0.— hat controls the action of valve 351? A.—The 
brake valve handle, which seats the valve when de- 
pressed, and it is unseated when the handle is released. 

994-Q.—Is exhaust valve 351 used with a brake valve 
having a rigid handle? A.—No. With the rigid handle, 
п safety control system stops at the diaphragm foot 
valve. 

995-Q.—W hat happens when the safety control system 
and chamber B on top of service piston 112 are charged to 
main reservoir pressure? A. Spring 129 moves the pis- 
ton downward to release position. 

996-Q.—Describe the flow of air when a safety control 
brake application is initiated. A.—Air from chamber В 
on top of the application 112 is vented through passage 
10, pipe 10, chamber C in the H-24 relayair valve unit, 
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chamber A, passage 3, pipe 3 to diaphragm foot valve 
past diaphragm 6, and choked exhaust to atmosphere with 
rigid handle, with hinged handle to pipe 3, to the brake 
valve passage 3 and past exhaust valve 351 to atmosphere. 

997-Q.—W hat results from venting air from chamber В 
above piston 112? A. —Piston 112 is moved to its upper 
or APPLICATION position. 

998-Q.—W hat connection does the slide valve 114 make 
to accomplish a service application when the piston moves 
it upward? A.—The slide valve connects passage 5 from 
the equalizing reservoir and chamber D on the face of 
equalizing piston 77 to cavity P and passages 24 and 18 
and pipe 24 to the reduction limiting reservoir. 

999-Q.—What permits the reduction of equalizing reser- 
voir pressure at a service rate? A. Choke M in slide valve 
114. 

1000-Q.—W hat is the result if the brake valve handle is 
left in Release, Running or First Service Positions? А — 
All the air in the equalizing reservoir and in passage 5 
is vented through passage 18 and past exhaust valve 235 
or rotary valve 216 to atmosphere. 


1001-Q.—What happens if the brake valve handle is 
moved to Lap position? A.— Passage 18 is closed by ex- 
haust valve 235 or rotary valve 216, and the equalizing 
reservoir pressure equalizes with the second reduction 
reservoir to provide a full service brake pipe reduction 
md service application of the locomotive and train 
rakes. . 


1002-Q.—W hat functions to cut off supply of air to the 
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brake pipe during the application of brakes? A.—The cut- 
off valve 151. 

1003-Q.—How is this accomplished? A.—The cut-off 
valve chamber around spring 155 is connected through 
passage 2a and port Z in slide valve 114 to the exhaust, 
which permits the higher pressure on the cut-off valve 
piston to move the cut-off valve to closed position and 
cut off the flow of air to the brake pipe. 

1004-Q.—Is the locomotive power shut off when a safety 


control application is initiated? A. —Yes. 

1005-Q.—How is this accomplished? A.—Port Ь in 
slide valve 114 connects main reservoir air to passage 
25, pipe 25, No. 15-C double check valve and the power 
knock-out. 

1006-Q.—W hat serves to prevent release of the reduc- 
tion limiting air at this time? A. The reduction limiting 
reservoir exhaust port 33 to brake valve rotary 216 is dis- 
connected. 


Steam Locomotive Boilers 


Embrittlement in Seams 


Q.—Is it possible to detect embrittlement in the longi- 
tudinal seams of a locomotive boiler before it is actually 
observed as a steam leak?—M. E. D. 

A.—It is possible to determine if the water being fed 
into the boiler is embrittling and then add chemicals, to 
prevent embrittlement. Several railroads have used an 
Embrittlement Detector. This device is attached to the 
locomotive and measures the embrittling action of the 
boiling water. The water circulates through a block, to 
which a specimen is clamped and a slow leak creates con- 
centrated solution in contact with the stressed area of the 
specimen. If the water is embrittling the specimen will 
crack. When this occurs chemical treatment is added to 
the feedwater and the test repeated to prove that the 
water is non-embrittling. 


Vanes in Draft Pipes 


Q.—We have recently purchased some second-hand 
steam locomotives, and upon examining the smoke stacks 
we found the petticoat pipe had vertical vanes cast integral 
stay е Ee What would be the purpose of these cere, 

A.—Locomotives equipped with the Cyclone spark 
arrester have a smoke stack extention equipped with 
vanes. This type of spark arrester is arranged to create 
a cyclonic movement of the gases and live sparks which 
results in the sparks being reduced in size and 
extinguished. 

The vanes are applied in the smoke stack extention to 
stop the whirling action of the gases and cinders as they 
enter the smoke stack. 


Tensile Strength of Patch Plates 


Q.—When applying boiler patches to a locomotive boiler, 
should the plate used in making the patch have the equiva- 
T tensile strength of the shell course to which it is ap- 

LÍ —т. г. Be 

A.—Patch material should be firebox or flange qual- 
ity steel, never steel of unknown or inferior quality, and 
should be of the same thickness as the plate to be re- 
paired. The boiler shop should be prepared to produce a 
copy of the steel maker's test reports for all material used 
in boiler repair work. If it becomes necessary to provide 
a plate so that a part of it will not bear a “Steel Maker's 
Brand" an authorized boiler inspector or steel manufac- 
turer's representative should be called to witness the trans- 
fer of the brand before the plate is cut. 

In following this procedure it is not necessary for the 
boiler shop to check the actual tensile strength of the 
patch plate against the tensile strength of the plate to 
which it is applied—as the test reports of the patch plate 
and the original shell plate are available. 
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Patch for Throat Sheet Crack 


Q.—Can you give an illustration of a patch to rein- 
force a crack in the shell course at the knuckle where 
the throat sheet, sheet course and outside wrapper sheet 
join? —R. F. P. 
` A.—The drawing illustrates a typical patch application 
to reinforce a crack in the corner of the shell course. 
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Patch to be applied 
to Inside of Shell 


The patch is applied on the inside of the shell using the 
present rivets in the connection between the throat sheet 
and the shell course and obtaining the necessary rein- 
forcements for the crack by forming a diamond sha 
patch adjacent to the throat seam. The efficiency of 
diamond shape portion of the patch being equal to that of 
the longitudinal seam of the shell course. 
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Prevents Diesel 
Freeze-up During Layover 


The Vapor Heating Corporation, Chicago, 
has developed a compact Diesel-fuel-burn- 
ing hot water heater for preventing freeze- 
up of Diesel switching locomotive engines 
during over-night standby hours and for 
use as a booster heater on self-propelled 
Diesel rail cars. The unit is over 80 per 
cent efficient putting out 150,000 B.t.u. 
per hour on 1% gal. of fuel. Current con- 
sumption is six amperes at 64 volts for 
the !é-hp. water-circulating motor. The 
entire unit weighs 225 lb. and fits in a 
space 33 in. long, 19 in. wide and 26 in. 


The Vapor heater 


high. The fire pot is made of Inconel to 
withstand the 2,500-deg. temperature. 

When the Diesel switcher is parked for 
the night the operator flips the. heater 
switch, which turns on the motor that cir- 
culates the coolant water and drives the 
forced draft blower, fuel pump and mag- 
neto. The coolant water is continuously 
circulated during standby hours. When 
the coolant drops to 100 deg. F. the 
aquastat in the return leg of the circulat- 
ing pump calls for heat, and fuel is re- 
leased. When the coolant water is heated 
up to 140 deg. the fuel is cut off but cir- 
culation continues. 

As a booster heater on a self propelled 
Diesel passenger car, the aquastat control 
causes the heater to fire up as needed to 
keep the water in the storage tank, engine 
blocks and car radiation system at the 
desired setting, usually on at 160 and off 
at 180 deg. 

Several controls have been developed 
to insure proper operation and to protect 
the installation. The water temperature 
control keeps the water from being heated 
above 205 deg. If the fire does not light, 
the unit is shut off in about 45 seconds. 
An overload cutout protects the motor in 
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NEW DEVICES 


Construction of the water jacket to permit high heat transfer 


H 


the event of bearing failures, obstructions 
in the water pump, etc. The switcher may 
be equipped with an alarm bell in case 
the unit cuts out. 

To fit various types of switchers the 


The Vapor radiator-water heater 
installed vertically in a switcher 


unit may be installed horizontally or ver- 
tically, and the blower and exhaust outlet 
can be routed to fit the space. On the 
self-propelled Diesel cars the unit is in- 
stalled under the car. 


Charger for 
Truck Batteries 


Motor Generator Corporation, Troy, Ohio, 
is announcing a single circuit charger 
Model 669-6-1 for charging a 6-cell lead- 
acid battery of up to 300 amp.-hr. capacity, 
such as used in motorized hand lift trucks. 
]t is built as an integral unit, is 100 per 
cent automatic in operation and is designed 
to completely charge batteries (lead-acid) 
in eight hours or less. 

To operate this charger, the operator 
inserts plug connection to battery, and then 
moves the time clock switch (synchronous 
motor-driven interval time switch to the 
"stop" (charge position) which automat- 
ically energizes the magnetic coil of the 
motor starting switch, starting the charge. 

An Exide TVR temperature compensated 
voltage relay operates when the battery is 
about 80 to 90 per cent recharged. At 77 
deg. F. and operating at 2.35 to 2.37 volts 
per cell, at the battery terminals, this relay 
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closes applying a.c. to the time clock 
motor, which clock is set to its present 
time period,—usually three hours. 

At the end of the present time period 
or when the clock reaches zero hours, it 
de-energizes the magnetic coil of the 
across-the-line motor starting switch, shut- 
ting down the set, also disconnecting the 
а.с. from the time clock and opening the 
battery charging circuit. 


Safety Shield 
For Welding Work 


A newly-designed safety shield, now being 
introduced by the Mutual Engineering 
Service Company, Chicago, helps to solve 
the problem of personnel protection dur- 
ing welding operations in an economical 
and practical manner. This shield, known 
by the trade name of Spa-Fla, is made 
of flame-resistant canvas, and provided 
with metal reinforcement to make itself 
supporting. Two layers of canvas are sewn 
together to form an envelope into which 
is fitted a piece of galvanized hardware 
cloth to the full size of the shield. The 
hardware cloth is made of 17-gauge wire. 
The shield may, be rolled and unrolled 
many times without damage to the wire 
or to the canvas. 

These Spa-Fla Safety Shields provide 
convenient means for the welders to pro- 
tect others particularly on maintenance 
work. They are made in two standard sizes 
although special sizes and shapes are 
available. These are 36 in. by 72 in. and 
48 in. by 72 in. The larger size weighs 
approximately 12 lb. 

A particular advantage of these shields 
is their light weight and the convenience 
with which they may be carried from job 
to job and set up. It is necessary only 
to unroll the Spa-Fla shield and set it 
on edge to protect everyone in the vicinity 
of the work. When the job is finished, the 
shield can be made into a 10-їп. roll and 
easily carried under the arm or attached 
to the welding equipment for moving to 
the next job. 

Spa-Fla safety shields have been order- 
ed and are being used by a considerable 
number of individual railroads and indus- 


tries, although it has been on the market 
only since January of this year. The Spa- 
Fla name is registered as a trade mark, 
and application for a patent has been 
made on the construction of the shield. 


Knee Type 
Milling Machine 


А line of general purpose knee type milling 
machines, in plain and universal styles, has 
been introduced by Kearney & Trecker 
Corp., Milwaukee 14, Wis. Designated as 
model CK, the new group of machines is 
offered in five sizes: No. 2, 3, 4, 5 and 6. 

In general appearance and internal con- 


struction, these millers have such features 
as the three-bearing spindle, double over- 
arms, an enlarged compartment for easier 
access to the cross-mounted motor, and 
heavily ribbed box-section sponson design 
of column and knee. Lubrication is prin- 
cipally automatic through a forced flood 
system in the column and knee and a 
positive metered, pressure pump system for 
the table, saddle and knee ways, and the 
cable-feed assembly. 

The principal features include newly 
designed columns, heavier by 1,000 to 1,200 
pounds depending on machine size. In- 
creased horsepower ratings, coupled with 
independent motor drives for spindle and 
for feed and rapid traverse, is ап added 
feature. Spindle horsepower ratings of 


Left: Light and effective Spa-Fla shield set up to protect 
апу welding or cutting operation—Right: How the shield is 
rolled up and easily moved to another location when necessary 
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these millers, according to size are as 
follows: 10 hp. for the No. 2; 15 hp. for 
the No. 3 and 25 hp. for the Nos. 4, 5 
and 6. 

In addition, there is the innovation of a 
double duty spindle nose on the No. 4, 5 
and 6 size machines. With the conven- 
tional No. 50 national standard spindle 
nose, a No. 60 heavy duty driving flange 
has been integrally forged with it to 
permit improved cutting efficiency when 
larger diameter face mills, or flange type 
arbors for large diameter side and slot 
cutters are used. 

Feeds and speeds to take full advantage 
of modern cutting tools and feed changes 
from % to 90 in. per min. are provided on 
all machines and 24 spindle speed changes. 
The speed range on the No. 2 and 3 ma- 
chine is 15 to 1,500 r.p.m. and 13 to 
1,300 on the No. 4, 5 and 6 units. 

The universal style machines are equip- 
ped with a hypoid type universal spiral 
dividing head. This head has a quick 
indexing ratio of 5:1 between spindle and 
handcrank. Chucks and face plates are 
mounted direct without special adaptors. 
Preloaded ball bearings are used in 
mounting the dividing head spindle to over- 
come oil film float and assure a constant 
factor of accuracy during the lifetime of 
the dividing head. 


Wire Marker for 
High Temperatures 


А heat-resistant wire marker that with- 
stands temperature of 400 deg. F. and 
which is also highly resistant to solvents, 


has been introduced by the E-Z Code Di- 
vision of Western Lithograph Company, 
Los Angeles, Calif. The marker features a 
thermo setting bonding agent, combined 
with a heat-resistant glass-cloth backing 
material. It has successfully passed a 
500-hr. continuous heat test, which was 
discontinued at that time because the 
marker showed no indication of being 
affected by exposure to high temperatures. 
Additional features of the new material 
include a dielectric strength of 1,800 and 
an electrolytic corrosion factor of .95. 

Markers will be made available on con- 
venient carrying cards for protection 
against dust and dirt and for ease-of-re- 
moval as required. They will be made to 
special order to satisfy individual customers 
requirements for size, symbol, code and 
color specifications. 
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Utility washer unit 


Air Filter 
Washer and Oiler 


A utility washing and oiling machine for 
the servicing of viscous, impingement, 
paneltype air filters has been marketed 
by the Farr Co. Los Angeles 43, Calif. 
The illustrated units represent а modified 


Oiler unit for air filters 


version of previous models with a con- 
siderable lower cost. 

The manufacturer states that the use of 
the washer and oiler will reduce air 
filler maintenance costs by as much as 
67 per cent. These units will also increase 
filter life, assure positive oiling and per- 
mit lower inventory of stock items. 

The unit can be operated by one inex- 


perienced man as all of the controls are 
automatic. It accommodates filters up to 
20 in. by 28 in. by 4 in. in size. 


Paint for Battery Trays 


A paint which will resist the action of 
the small amounts of acid which may ac- 
cumulate outside storage batteries has 
been developed by the Electric Storage 
Battery Company, Philadelphia, Pa. The 
manufacturer states that it will dispose of 
the steel battery tray corrosion problem. 

Sheet steel battery trays were made 
available just before the war, because in 
many instances they proved superior to 
wood trays. For example, the greater 
strength of steel trays was important, par- 
ticularly for larger industrial batteries, 
some of which weigh up to three tons. 
Furthermore, since steel is not as bulky as 
wood, it permitted the use of larger bat- 
teries in the same space and provided a 
neater appearance. The greater strength 
of the steel trays also eliminated the need 
for special compartments to house battery 
installations in electric vehicles. Finally, 
steel trays were a step toward standardiza- 
tion of the space allotted to batteries and 
eliminated hand tailoring of wood trays to 
fit odd dimensions. The result was im- 
proved interchangeability and savings to 
the user. However, to capitalize on these 
advantages, it was necessary to find a cor- 
rosion resistant coating for the sheet steel. 


Left: Battery tray, protected with Exide's acid-resistant paint shows no corrosion 
after two years’ service—Right: After three years’ service this battery tray painted 
with asphaltum shows the the effects of corrosion—Paint has flaked off in large areas 
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Asphalt-base paints, being porous, provided 
only limited resistance to corrosion. Also 
under rough usage, they yielded too easily 
to abrasion. 

Developed originally to protect alu- 
minum, the new coating highly resists 
corrosion. The manufacturer states that if, 
under unusual circumstances, the surface 
is scraped, exposing the bare steel, cor- 
rosion is limited to that area, this being 
due to the tight bond formed between 
the coating and the metal surface. As a 
result, corrosive action can't wedge its 
way between the two, but is confined to 
the damaged area. 

The bond to the steel tray, as well as 
other qualities within the coating, are said 
to enable it to withstand mechanical abuse 
from blows and abrasion without flaking 
off. Tests indicate that the new coating 
holds even when the blow is heavy enough 
to dent the steel. 

Another characteristic claimed for this 
coating is its high insulating quality. This 
protects steel trays from corrosion due to 
the leakage of current. 


Motor-Driven 
Grease Tester 


A grease testing machine which simulates 
service conditions 


actual in order to 


analyze performance of greases in ball 
and roller bearings over a wide range of 
temperatures is now available. It is pos- 
sible to determine changes in quality, 
texture, consistency and color by observing 
grease samples in the machine during test 
under a high speed stroboscopic light. The 
unit also reveals grease tendencies toward 
aeration, leakage and breakdown through 
heat and prolonged use. 

This device manufactured by The Texas 
Co., New York 17, consists of a high speed 
motor-driven shaft which operates a single- 
shielded ball bearing encased in an elec- 
trically heated oil bath. Temperature of 
the bath can be regulated from room tem- 
perature up to 300 deg. F. and higher 
and is indicated by a thermometer inserted 
in the bath well. 

Test procedure starts with a charge of 5 
grams of test grease to the bearing. The 
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greased bearing is inserted into the ma- 
chine and the test is run for three min. 
before the heater is turned on. Observation 
of the grease sample is made at 25 deg. 
increments in temperature under strobo- 
scopic light while the machine is running 
at 3,450 r.p.m. 


Automatic Nipple 
Threading Machines 


The Landmaco No. 2 Automatic Nipple 
Threading machine and its companion 
unit the No. 2 Automatic Close Nipple 
Threading machine will thread, ream and 
chamfer nipples in a continuous auto- 
matic operation, thus eliminating secondary 
manual handling. Through a mechanism 
which transfers and turns the nipple end- 
for-end, these operations are performed on 
both ends in a continual cycle. 

Made available by the Landis Machine 
Co., Waynesboro, Pa., the automatic nipple 
threader is designed to produce commer- 
cial standard long nipples up to 6 in. 
lengths. It is built with two distinct size 
range capacities, namely, the % and % 
in. range and the 1 to 2 in. range. 

Incorporating the close nipple attach- 
ment, the automatic unit will produce 
standard close, short and special short 
nipple. This machine is built with two 
distinct range capacities, as outlined above. 

The operator is required only to give 
either machine visual attention and to keep 
the magazine charged with blanks. Re- 
gardless of the type of nipple, production 
rates range from 193 to 625 per hour, 
depending on the pipe size. 

Standard equipment for both machines 
includes internaltrip pipe and nipple die 
heads with chaser holders, reaming attach- 
ments, magazine, cam segments, pipe 
grips, transfer fingers, plunger bars and 
spindle speed gears for one size of nipple. 
Chaser, reamers and electrical equipment 
can be furnished to order. 

А constant speed motor with a pick-off 


gear box provides the required spindle 
speeds for the various pipe sizes within 
the machines’ capacities. 


Hinged Cap for Batteries 


Gould-National Batteries Incorporated, 
Trenton 7, N. J., announces a loss-proof 
hinged vent cap, designed particularly for 


n 
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railroad air conditioning and car lighting 
batteries but also applicable to storage 
batteries used for other purposes. Being 
hinged in place, the new vent cap cannet 
be shaken loose or lost. If left open, the 
cap falls shut with normal train motion. 
Thus, electrolyte cannot spill from the 
battery nor can extraneous material fall 
into it. 

The base of the cap fits into the hole 


provided for older-type vent caps. The 
cap itself is hinged to this base and is 
easily opened for the addition of water. 
A neoprene baffe, an integral part of the 
cap, closes into the opening in the base 
to prevent electrolyte from spilling. Two 
tiny pinholes in the baffle permit gas to 
rise above the baffe, condense, and flow 
back into the cell. One illustration shows 
the cap separately and the other as it is 
applied to the cell cover. 


Weatherproof Mounts 
For Sealed-Beam Lamps 


A line of all-weather, low-cost floodlights 
and spotlights particularly adaptable to 
the outdoor lighting requirements of rail- 
roads has been announced by Magni-Lite, 
Inc., New York. The new lights, which 
are approved by Underwriters Laboratories, 
are designed to offer the full advantages of 
sealed beam lighting, economy, easy instal- 
lation, and utilization of light. Made of 
cast silicon aluminum, they provide lamp 
protection, and air-cooled operation. The 
mounting arrangement permits their being 
turned in any direction. 

The weatherproofing arrangement used. 
seals the lamp on the metal neck. Stand- 
ard base 75- and 150-watt PARS lamps as 
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Here's where Armco Wheel Research pays off! 


Today most railroads ате operating on faster, 
tighter schedules than ever before. This means quicker 
stops — and an increasing need for passenger car 
wheels that will resist thermal cracking and stand up 
under the constant pounding of severe service. 


In order to meet this need today, Armco Technicians 
began a thorough and intensive program of wheel 
research almost fifteen years ago. Since that time they 
have developed scores of research tools — some 
designed to duplicate — and even surpass — the most 
punishing service conditions. One testing machine, 
for example, brakes a wrought steel wheel from 


50" 
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670 CURTIS STREET, MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM 
COAST TO COAST * THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


120 m.p.h. to stop in 15 seconds, with 20,000 pounds of 
pressure on each brake shoe. 


Hundreds of tests like this have provided extremely 
valuable data. And this information has helped 
to produce the present Armco Wrought Steel Wheel — a 
wheel with high resistance to thermal cracking. 


The use of such a wheel means not only greater 
safety but more miles per wheel dollar. 


Why not get all the facts on Armco Wrought 
Steel Wheels? Just get in touch with our nearest district 
office or write us at the address below. 


ARMCO STEEL CORPORATION qm, 


ÞRMCO 
V, 
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well as the К 40 (200- and 300-watt) 
lamps may be used. Another series of 
lamp holders designed for use with mogul 
base 300- and 500-watt R lamps is also 
available. 

The lamp holders completely cover the 
side of the lamp, thus streamlining the ap- 
pearance, eliminating the distracting halo 
seen from the back of the holder, protect- 
ing the brittle parts of the lamp from fly- 
ing stones and vandalism, and providing a 
simple means of adding glare shields, color 
lenses, wire guards, etc. Strategically 
placed holes drain off any precipitation ac- 
cumulating around the lamp in front of the 
weatherproof seal and condensation from 
the socket or the wiring trough. All wiring 
is completely enclosed. Connections are 
made through a side-opening wiring trough. 


Transformer Paint 


The Westinghouse Electric Corporation 
(East Pittsburgh, Pa.) has announced that 
the life of the finish on its pole-type dis- 
tribution transformers has been more than 
doubled by a three-coat, mica-base paint 
system that has been given the name, 
Coastal Finish. Each coat functions co- 


operatively with the others to withstand 
the oxygen, acids, salts and alkalis found 
in seacoast and industrial atmospheres. 
This three-coat system is applied in the 
same manner as standard finishes and in 
production is baked on. A modification of 
this system air dries, which means that 
it can be used to patch a transformer in 
the field should the surface be damaged. 

The mica-base paint has been exposed 
to accelerated life tests in the laboratory 
with excellent results. Two transformer 
tanks, one with the three-coat, mica-base 
finish and one with the three-coat stand- 
ard finish were exposed to a 20-per cent 
solution of sodium chloride at 90 deg. F. 
with 15 lb. pressure for 1,000 hours. The 
standard finish on the tank shown at the 
right in the illustration shows severe cor- 
rosion. The finish was completely gone 
{тот the cover and from many areas on 
the tank walls. The mica-base finish on 
the tank at the left shows no signs of 
deterioration or corrosion. Exceptional re- 
sistance has been found in other tests such 
as repeated exposures to acids and alkalis 
and to fog and ultraviolet light. 


Panels with the three-coat standard fin- 
ish and with the three-coat, mica-base fin- 
ish were exposed on both Florida and 
California coasts. At the end of 18 months 
of exposure none of the mica-base panels 
had shown signs of corrosion. The stand- 
ard panels showed edge corrosion and 
rust creepage for approximately l4g in. in 
from the edge. Some chalking had taken 
place on both panels. 


Nickel Cadmium Battery 


А new T-type nickel cadmium alkaline 
battery, designed specifcally for starting 
railroad Diesel engines is being manufac- 
tured by the Nickel Cadmium Battery Cor- 
poration, Easthampton, Mass. It is light in 


weight and requires no additional space 
or alteration in existing battery racks. 

It is available in two capacities: Model 
THR-30, 142 amp. hr., in eight 6-cell 
trays, which is interchangeable with 17- 
plate, 284 amp.-hr. conventional batteries, 
and Model THR-44, 210 amp. hr., which 
is interchangeable with 25-plate, 426 amp.- 
hr. conventional batteries. Model THR-30 
weighs 1,825 lb, and Model THR-44 
weighs 2,675 lb. 

The manufacturer states that the bat- 
tery has inherently long life, and that it 
will maintain its capacity after years of 
severe use. 

Other characteristics cited by the maker 
are all-steel construction which eliminates 
breakage, ability to be overcharged with- 
out damage and negligible water consump- 
tion. The battery can also be charged 
with standard charging equipment at 
trickle, normal, or high rates. Overcharg- 
ing will not harm the battery. 

Due to low internal resistance, the 
T-type Nicad battery has an exceptionally 
high ampere rate of discharge at useful 
voltage which is important in engine-start- 
ing applications. 


Respirator Hood 


Light and comfortable, the illustrated hood 
incorporates a model R2000 respirator 
which protects the user against a variety 
of dusts or gases by means of seven specific 
cartridges. Design assures full and free 
movement of the head and neck. This 
flyweight unit, designated the model No. 75, 
has been developed by the American 
Optical Co. Southbridge, Mass. 
Manufactured of white nylon, olive green 
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twill or white muslin, the hood provides 
protection for eyes, head, neck, shoulder: 
and respiratory organs. Two drawstring: 
tieing under the wearers’ arms assure з 
snug fit. 

Other features include a 10 in. window 
of clear cellulose acetate which gives un- 
obstructed frontal vision. Lateral vision i: 
perfect. Though not designed for impact 
resistance, the window is thick enough to 
provide full protection against the hazards 
of dust and paint spraying for which it 
is intended. 

The respirator hood is reinforced with 
leather in four places for long wear and 
service. А 214x4 in. elastic strap sewn 
into the back of the hood assures a snug 
fit for various head sizes. 


Carbon Dioxide 
Fire Extinguisher 
To forestall a fire disaster, with its con- 
sequences of lost time, money and produc- 
tion, American-LaFrance-Foamite Corp. 
Elmira, N. Y., has introduced а quick- 
reaction carbon-dioxide system. It affords 
protection of class B and C risks in closed 
vaults or other similar storage type rooms, 
and is adaptable for fire protection of 
Diesel locomotives which include both B 
and C hazards. 

Alfco gas release mechanisms—there are 
several types available—function instan- 
taneously when fire causes a sudden rise 
in temperature. At the outbreak of fire, 
dense clouds of carbon-dioxide gas flood 
the area, chocking flames promptly. 

It is easily installed and can be located 
adjacent to the risk or remote from it, 
as desired. Should additional protection 
become necessary, extra cylinders can be 
added without difficulty. No special parts 
are required for recharging. 

In conjunction with the carbon-dioxide 
system, their window and door closing 
mechanism is invaluable. This device works 
simultaneously with the gas discharge 
mechanism, cutting off outside supplies oí 
fresh air which might dilute the gas and 
impair its effectiveness. These units are 
engineered for hinged or sliding doors. 
double or single type, and for different 
types of windows. 

(Continued on page 772) 
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 AXLES- the Backbone 
*. of Truck Safety... 


YET, a 'HAIR-LINE' CRACK, 
UNDETECTED, Can Impair the 


Mognosio indication se o Safety Of an Entire Train" 


black light to clearly disclose а 
non-visible crack in axle at wheel fit. 


A prominent committee on car maintenance reports: 
~“, .. axles are the backbone of truck safety. There is no item upon which so much 
depends as on the axle. Extreme care must be taken in their handling, machining, 
mounting and inspection. The safety of an entire train can be impaired by a 
‘hair-line’ crack or nick that goes undetected” 


Magnaflux* inspection with Magnaglo is non-destructive, fast, 
Magnaflux Corporation keeps spe- accurate—the one sure safeguard that keeps defective axles 


cially trained engineers in the field А > 
ab all messa speciál- servio fo from ever going back into service when wheels are stripped. 


users of Magnaflux and Magnaglo For other car parts too, such as couplers, side frames, bolsters, 
inspection equipment. Their regular brake rigging, etc., Magnaflux inspection will show every tiny 
calls on railroad shops provide a con- crack... and, at production line speed. ‘Specially built 
stant check on operator techniques, Magnaflux units for railroad car shops will help you to in- 
and inspection procedure. Their g 2 P P 
advice is available to help solve Crease the economy of your operations and contribute to the 
any special inspection problems. safety of your rolling stock. 
Find out about all the benefits of Magnaflux inspection of 
axles and all car parts. Write today for full particulars. 


+ Aelita 25. - *Magnaflux, Magnaglo, trademarks of the Magnaflux Corporation 


applied to equipment and materials for use with magnetic 
particle and fluorescent magnetic particle inspection methods. 


M AG М A FLU X CO R PO R AT I О М 
5920 Northwest Highway, Chicago 31, Illinois 


NEW YORK е DALLAS e DETROIT ° CLEVELAND ° LOS ANGELES 
Export Distributor: Curtis Wright Corp. In Canada: Williams & Wilson, Ltd. 


CORPORATION 
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NEWS 


Frisco Opens 
New Yard and Shops 


THE new multi-million dollar Springfield 
yard and Diesel shops of the St. Louis-San 
Francisco were opened early in November 
at Springfield, Mo. President Clark Hun- 
gerford dedicated the new facilities in a 
ceremony held at the shops before several 
hundred business and civic leaders as well 
as by directors and officers of the railroad. 


Railroads Dust Off 
“Help Wanted” Signs 


As a result of stepped up defense prep- 
arations, the railroads have recalled large 
numbers of furloughed employees. The 
Railroad Retirement Board has reported 
that in some instances shortages of teleg- 
raphers, train dispatchers and journeyman 
mechanics have already arisen. To meet 
the situation, the board has spread the 
word to newspapers and to railway labor 
organizations outlining the need for more 
personnel. Experienced carmen, the board 
said, are urgently needed in many parts of 
the country in connection with freight car 
repair and car-building programs. Other 
tradesmen in short supply are machinists, 
pipefitters, hammersmiths and boiler- 
makers. 


Freight-Car Program 
Established by N. P. A. 


Tue National Production Authority on 
October 26 established a program to pro- 
vide steel products in sufficient quantities 
during the first quarter of 1951 to build 
new freight cars at the rate of 10,000 a 
month, as well as for "adequate" repair 
and maintenance of the present fleet. The 
program, established by Supplement No. 1 
to N.P.A. Order M.1, will provide approxi- 
mately 310,000 tons of steel products per 
month to car builders and railroad repair 
shops during the first three months of 
next year. 

N.P.A.'s approval of the program came 
after discussions with D.T.A., other gov- 
ernment agencies, and representatives of 
the steel, railroad, and car building indus- 
tries. The established procedure calls for 
issuance by N.P.A. of individual directives 
to steel producers to accept certified 
orders for production and delivery of steel 
for construction and repair of freight cars. 
These directives will specify the tonnage 
of each steel product to be shipped in the 
months designated. 

Contract builders, railroad shops, and 
manufacturers of component parts will 
place the certified orders with steel pro- 
ducers. Such orders, however, must not 
call for amounts of steel in excess of that 


actually required to complete new-car 
contracts and repair schedules which were 
firm before the orders were placed with 
steel producers. The certification to the 
latter will read as follows: “Certified that 
the material called for in this order is to 
be used only in connection with the Freight- 
Car Program under N.P.A. Supplement 1, 
Order M-1.” 

Producers of steel are not required to 
accept certified orders under the program 
which are received less than 45 days prior 
to the first day of the month in which ship- 
ment is requested, unless specifically re- 
quested to accept such orders by N.P.A. 


When steel production has been sched- 
uled pursuant to directives issued under 
the program, these schedules must be main- 
tained unless N.P.A. directs otherwise. 
There are also provisions for assistance 
to those who are unable to place certified 
orders. They stipulate that such situations 
should be reported to N.P.A.’s Iron and 
Steel Division, the reports "specifying the 
producers who refuse to accept this order." 
There is also another provision stipulating 
that nothing in the order shall prevent 
railroads, private car companies or com- 
mon carriers "from making their own re- 
pairs or construction of freight cars." 


SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 


Freicut Service (Dara rrom 1.С.С. М-211 anv M-240) 


Item No. 
3 Road locomotive miles (000) (M-211): 


3-05 Total, віват............................. 


4 ae (000,000) (M-211): 


4-03 Loaded, total...................00 02 eee ee 
4-06 Empty. totali. ve pes aye ы БА КАКЫ» 


Month of July 
1950 1949 1950 1949 


6 Gross ton-miles-cars, contents and cabooses (000,000) (M-211): 


6-01 Total in coal-burning steam locomotive trains 
6-02 Total in oil-burning steam locomotive trains 


6-03 Total in Diesel-electric locomotive trains.... 
6-04 Total in electric locomotive trains.......... 
6-06 Total in all ігаіпз,,...................... 


10 Averages per train-mile oes light trains) (M-211): 


helper)..... 
10-02 Loaded freight car-miles.................. 


10-01 | Locomotive-miles (principal an 


10-03 Empty freight car-miles 
10-04 Total freight car-miles (excluding caboose 


10-05 Gross ton-miles (excluding locomotive and tender)....... 2,104 2,564 2,625 
10-06 — Net ton-miles......... l.i eee n nnn 1; 
12 Net ton-miles per ed car-mile (M-211).... 


13 Car-mile ratios (M-211 


13-03 Per cent loaded of total freight car-miles.... 


14 Averages per train hour (M-211): 


14-01 Tram miles.............. le nnn n nnn 
14-02 Gross ton-miles (excluding locomotive and tender). ...... 


14 Car-miles per freight car day (M-240): 


14-01 PCR li ew asides cede br Be ce ту: 
15 PES net ton-miles per freight car-day (M-240) 


17 Per cent of home cars of total 


Passencen Service (Dara rrom I. C. С. M-213) 


3 Road motive-power miles (000): 
Stea! 


3-07 Electric. . 
Total 


4 Pass r-train car-miles (000): 
4-08 To 


in all locomotive-propelled trains... . . 
4-09 Total in coal-burning steam locomotive trains 
4-10 Total in oil-burning steam locomotive trains 
4-11 _ Total in Diesel-electric locomotive trains.... 

12 Total car-miles per train-miles............... 


EE PP 28,800 30,916 194,149 242,179 
FIVC re: 17,660 13,028 115,356 82,730 
Реа 23 803 136 5,646 5,780 
VITA, Bye ГҮ И 47,271 44,681 315,182 330,691 
ars preston da. Ке 1,640 1,449 10,680 19,477 
КОЮЛУУСУ, 855 864 5,158 6,102 
КУ Nene tad: EAE 7,800 48,700 316,052 384,347 
ЖУЫК uai Rara etait 14,971 16,643 84,320 105,782 
xti tuns dde 50,076 37,123 325,182 236,860 
fL A 2.150 1.961 14,829 15,656 
SES UR S 114,127 102,436 740,522 742,689 
РИГЕ 1.05 1.05 1.05 1.06 
Ку УЕ У-Н" 38.90 36.30 31.90 35.10 
s ARTE ERE ALS 20.20 21.60 20.40 20.80 
е Ы 59.10 57.90 58.30 56.50 
2,532 
EGIT 232 1,126 1,183 1,146 
vitii c sb OMS 31.7 31.00 31.30 32.10 
XA SHIRE Ж 65.70 62.70 65.00 63.20 
DOE eA T wis 17.10 17.10 17.00 16.90 
45,681 43,304 44,084 42,198 
COT Tee 45.20 40.90 43.60 42.40 
ае ҮТ, 42.30 38.30 40.60 40.10 
ЕИН 882 746 824 813 
reight cars оп theline (M-240) 38.00 51.80 44.30 
TO ee) 15,655 80,613 114,761 


13,529 99,486 86,021 
1,662 11,157 
30,851 191,257 212,640 


MATTIS 281,257 293,952 1,833,835 1,977,191 
ET Tode Pi 64,680 80,256 


411,667 602,826 
39,434 48,881 249,759 
147,103 1,052,462 


PPN ЖА Уу» 9.51 9.36 9.37 9.12 


Yaro Service (Data РВОМ 1.C.C. M-215) 


1 Freight yard switching locomotive-hours (000): 


1-01 Steam, coal-burning 1,357 1,575 9,699 13,308 
1-02 Steam, oil-burning. ............susssssseee e nnn 59 251 1,623 2,007 
1-03 Ріевеј-ејесігіс!................. 2,525 2,030 16657 13,491 
1-06. — TOt КДУ УЕ hone oto eet qme eere ge ole e ЛЕЛЕР 4,166 3,887 28,160 991 
2 Passenger yard switching hours (000): 

2-01 Steam, FDUFDIDE. сеа кее окай Din e O d 56 B6 421 

2-02 Steam, oil-burning................ ааа. 13 14 90 113 
2-03  Diescl'electricl........ ls eee nre 234 217 1,565 ly 
0206.7 TOCA eoe peo еа Ане ожа vie 339 353 2,312 2,465 
3 Hours per yard locomotive-day: 

3-01 РРСРР 7.90 7.30 7.70 8.60 
3-02 Diesel-electric.. 0.1... 0... ccc cece n I 17.00 17.00 17.20 1.50 
3-05. Servioeable. ‚ул: 25 ызла оаа эйе». Же жай» 13.80 12.80 13.80 13.40 
3-06 АП locomotives (serviceable, unserviceable and stored). . 11.80 10.50 11.50 11.30 


4 Yard апа train-switching locomotive-miles per 100 loaded 


NS ORE milleB «1.5 inen E о Ма ge oro bod lE d ort aciei p sip 1.75 1.85 1.82 1.91 
5 ard and train-switching locomotive-miles por 100 рио 
кее car-miles (with їосото!уев)...................... 0.75 0.75 0.78 0.77 


! Excludes В and trailing A units. 
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Compare piston prices, for example: 


ЕМО . LOCO.'^À" LOCO."B" LOCO."C" 


$34.00 $180.00 $250.00 $69.30 


And remember, one piston fits all General Motors 567 Diesel 
engines — 6, 8, 12 or 16 cylinders— in freight, passenger or 
switching service. 


Lower parts inventory and lower cost parts are further 
reasons why more and more railroads are adding to their 
fleets of General Motors locomotives. 


ELECTRO-MOTIVE DIVISION 


General Motors, La Grange, Illinois 
Home of the Diesel Locomotive 


SUPPLY 
TRADE 
NOTES 


Stmmons-BoarDMAN Ровиѕнімс СОВРО- 
RATION.—Samuel О. Dunn, chairman of 
the Simmons-Boardman Publishing Corpo- 
ration—publishers of the Railway Mechan- 
ical and Electrical Engineer and other 
transportation and building publications— 
has at his own request relinquished the 
duties of that office and has been desig- 
nated chairman emeritus, in which posi- 
tion he will continue in the active service 
of the company in an advisory capacity, 
with headquarters in the company's Chi- 
cago office as heretofore. Executive duties 
devolving upon the chairman have been 
assigned to the president of the company, 
James G. Lyne, who will continue also as 
editor of the Railway Age. 

* 

Pressep SteEL Car Company.—The 
Pressed Steel Car Company has reopened 
its Mount Vernon, Ill., freight-car building 
plant after a shutdown of more than a 
year. The plant opened with a backlog of 
5,950 cars, according to John I. Snyder, 
Jr, president, sufficient to engage the 
plant's entire production for at least one 
year. A second plant at Hegewisch, Ill., is 
being tooled up to produce the company's 
new lightweight freight car, the "Unicel." 

* 

HuwT.SPiLLER MaAnuracturinc Com- 
PANY.— illiam E. Mulcahy, recently with 
the Boston Electro Steel Company, has re- 
joined the Hunt-Spiller Manufacturing 
Corporation, Boston, Mass., as assistant 
foundry superintendent. 


КоррЕКЅ Company.—A. Н. Engstrom has 
been appointed acting engineering man- 
ager for American hammered piston rings 
manufactured by the Metal Products Di- 
vision of the Koppers Company. Mr. 
Engstrom formerly was assistant to the 
manager of the American Hammered Pis- 
ton Ring engineering and research depart- 
ment, Dr. Tracy Jarrett, who resigned be- 
cause of ill health. 

Mr. Engstrom received a B.S. degree in 
mechanical engineering from the University 
of Southern California. Before joining 
Koppers in February, 1950, he was in 
charge of Diesel production, testing, and 
service for Continental Motors in Mus- 
kegon, Mich. He also was previously as- 
sociated with Tri-State Railways in De- 
troit, Mich., as a Diesel technician. 


TavLon-WHaRTON Iron & STEEL Co.— 
Robert D. Hill has been elected vice- 
president of the Taylor-Wharton Iron & 
Steel Co. He will continue to serve also 
ав treasurer. e 


Invincton VaRNisH & INsuLATOR Co.— 
L. V. Henderson, 140 Walker Street, S. W., 
Atlanta 3, Ga., has been appointed south- 
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DIESEL-ELECTRIC LOCOMOTIVE ORDERS 


No. of Horse- 
Road unis power 
Aun Arbor е Lins Forshee ns Вана 14! 1,600 
2 1,000 
4 660 
Chicago & Eastern Illinois. ................ 6: 1,500 
Chicago, Milwaukee, St. Paul & Pacific. ..... @ 4.800 
Chicago, Rock Island & Pacific... ... m i 200 
Duluth, South Shore & Atlantic............. 15 1,000 vs 
Long Їз!апа.............................. 44 2,400 Rond ин MERO Fairbanks- Morse 
8% 1,600  Passenger....... Fairbanks-Morse 
Louisville & М№МавћуШе..................... 22! 1,500 General purpose. . Electro-Motive 
4’ 2,250 Passenger....... Electro-Motive 
Minneapolis, St. Paul & Sault Ste Marie. .... 4 1,500 
6 1,500 
2 1.500 
2 1.500 
1 1,500 
5 ,000 
Spokane, Portland & Seattle..... РИЯ 4% 1,600 


FREIGHT-CAR ORDERS 


Road No. of cars Туре of car Builder 
Akron, Canton & Youngstown. ............. 1509  S0-ton Бох............... Pallman-Standard 
American R смог Transit [o^ аЗ 5 50010 Refrigerator . Company shops 
Atlantic dash Vater nui epe ede e vi dea 500 50-ton box.... American Car & Fdry. 
800 50-ton gondola American Car $ Fdry. 
100 70-ton gondola American Car & Fdry. 
100 70-ton hopper. . . Greenville Steel Car 
Baltimore & Ohio. ....... РРР Жу; 1,000 50-ton hopper... els . American Car & Fdry. 
1,000 50-ton hopper General American 
1,000 50-ton hopper............ Pullma 
1.000 50-ton hopper............ we Steel 
Burlington Refrigerator Express Co.......... 350! Refrigerator. ............ C.B Q shops 
Canadian Расїйс.......................... 1,900 50-ton box............... cides Car Fdry. 
350 Ашо.-ЬБох............... Canadian Саг & Fdry. 
100 Flat... rires Canadian Car & Fdry. 


YE National Steel Car 


Chicago & Eastern Illinois... ........ WIPE 
Chicago, Burlington & Quincy. ............. 


mpany shops 
А ompany 
Chicago Great Үезіего.................... Pullman-Standard 
Pullman-S 
American Car & Fdry. 
Colorado & Southern. ....... B.& 9 sho; 
Duluth, Missabe & Iron Ra Pullman-Standard 
Fort Worth & Denver City & Q 
Gecrgia. улынды» . .Pullman-Standard 
Great Northern......... : . Company shops 
Illinois Тегшїпа].......................... American Car & Fdry. 
Kansas City ЗойШһзегп..................... Pullman-Standard 
merican Car & Fdry. 
Maine Сепїга]._.......................... Pullman-Standard 
Minneapolis & St. їюшїв................... General American 
Nashville, Chattanooga & St. Louis Pullman-Standard 
New York Central...................... 55-ton hopper. .American Car & Fdry. 
1,0001  55-ton hopper Pullman-Standard 
1,000»  70-ton hopper American 
5002  70-ton hopper Greenville Steel Car 
А 1,0001 70-ton hopper. ^ Steel 
2,5001 Вох.......... . .Despatch Shops 
Northern Расібс.......................... 2502  70-ton gondola........... American Car & Fdry. 
St. Louis-San Francisco A EAE 2003 50-ton gondola........... Pressed Steel 
St. Louis Зооїћмевѓегр.................... 75и 70-100 covered hopper. . . . American Car & Fdry. 
Spokane, Portland Fi Seattle................ 20095 50-ton flat............... Pacific Car & кагу, 
Sunray Oil Corporation Dave maU ey PE 200 Tank... i veeeeneimee iu American Car & А 
Texas & Расібс........................... 250% 70-ton һоррег............ “Amorin Car & Fdry. 


100% 70-1оп covered hopper.. 
200%  50-ton box 


Atlantic Coast І4пе....................... 5002 
Boston & Маіпе......................... И 


Road No. of cars Type of car Builder 
New York, Susquehanna & Western........ х 1631 Coaches................. Budd Co. 
Spokane, Portland & Seattle................ 2  Sleeping................. Pullman-S 
1 Соасћ................... Pullman-Standard 
1 For November ie December delivery. 
к cost $900,000. For December and January delivery. 
very 


scheduled for for Apri; 1951. 


4 Frei ht units scheduled for May, 1951, delivery. Three passenger units to be delivered in June and 
three i in 


? Extimatod cost $107,000. Delivery scheduled for Janu 

* The request for nto ротада thess uni is referred to in a note at the end of the order table 
on 703 of the November iss 

iveries of the 1.500-kp. units expected to begin in January and to ba completed in May. The other 


(Continued on page 762) 
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MOST EXTENSIVELY USED 


LOWEST COST 


О] MORE THAN DOUBLE SPLIT OR SOLID 
THE USABLE LIGHT! UNT 
TAMPED SH 


@ The biggest news since the inven- 


tion of flashlights — the brand new 
"Eveready" No. 1050 leakproof flash- 


light battery—gives more than double The terms National” and “Eveready” 
the usable brilliant white light for ^ are registered trade-marks of 
critical uses than any other flashlight NATIONAL CARBON DIVISION 
battery we have ever made. UNION CARBIDE AND CARBON CORPORATION 
„ МО METAL CAN TO LEAK OR CORRODE 30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED SINCE THE CLOSING 
OF THE NOVEMBER ISSUE—(Continued) 


units are scheduled for delivery in June and July, 1951. 
* For December delivery. 
* Estimated cost $780,000. Delivery scheduled for April, 1951. 
1* To cost $5,000,000. 
11 Plans to acquire this equipment were announced in the November issue, page 703 (see Notes to table 


of orders). 
у Deliveries 
33 For delivery di 


expected during the first quarter of 1951. 
i second quarter of 1951. 


the 
M Estimated cost $260,000. Deliveri during the third of 1951. 
"Northern, wil elso acquire" 100 covered hopper cals from 


рег cars from a commercial car builder. Both 


18 The Great Northern acquire 1 
groups of cars are scheduled for delivery in 1951. 
18 Deliveries expected during the third quarter of 1951. 
1? Deliveries expected to begin next July. 
"коден Ee Маа у nd quarter of 1951 
or deliv uring seco: ol Я 
% To cost $3,380,000. Delivery scheduled for mid 1951. 


1 One box cars and 


umber of available cars. 


gondola cars for the Pi 


53-hr. k week fe loyees of its four major freight-car 
a Of avail ios гв. The 2,300 men employed in repair shops at Buffalo, N. Y., Beech Grove, Ind., Avis, 
turday. 


7 
& Lake Erie. The Central has inaugurated 
shops, to provide immediately a maximum 


n 
, and Ashtabula, Ohio, are now working nine hours daily and eight hours on 
аа aie: $1.500000 Delivery atbeduled for Julyy 1981. 


я For delivery during the 
и The St. L. S. 


quarter of 1951. 


S. W. originally contemplated ordering only 25 cars, as reported in the November issue. 


% For deliv: inning next July. 
9 Delivery of the i 


third quarter of 1951. 
available. 


the 


cars during third and fourth rters of 1951; the box cars, duri 
flat and gondola сага will be built in the company's shops ial is 


as soon as material is 


3! Delivery scheduled for the third quarter of 1951. Estimated cost $572,000. 


9! Three hu 
$3,250,000. 


cars scheduled for delivery in September, 1951, and 300 in October. Approximate cost 


1 To be leased from the Equitable Life Assuranoe Society. These are in addition to the 700 pulpwood 


cars reported in the May 

30 To bel 
п Estimated cost $1,220, 
NOTES: 


for 124 Diesel-electric locomotive units and 7 


issue. 
leased fi the itable Life Assurance Society. Delivery scheduled for March, 1951. 
t$ пашане и expected оз зое, 151. 


issouri Pacific Lines.—The Missouri Pacific Lines have been authorized to spend 
По тае і planetarium dome coaches. Included in the order will be 7 


almost $18,000,000 


three-unit 4,500-hp. and 4 two-unit 3,000-hp. freight locomotives; 5 two-unit 3,000-hp. and 22 one-unit 


1,500-hp. road-switching locomotives: 


three two-unit 4,000-hp. 


„passenger locomotives, and 37 one-unit 
1,200-hp. switching locomotives. All these locomotives are for the Missouri Pacific. For the Gulf Coast Lines 
the purchases will include 7 оре unit 1.300-hp. road-ewitching and 5 one-unit 1,200-hp. switohing locomotives. 


For the International-Great N 


the Missouri Pacific's entire switching operation at 


will be 8 one-unit 1,500-hp. switching locomotives. 


nder present 
Kansas City will de dieselized. New locomotive 


acquisitions also will make it poesible to dieselize entirely lines from Kansas City to Omaha and from Kansas 


City to Pueblo, Colo., and 


increase materially diesel locomotive 
pany’s lines between St. Louis and the Southwest and between St. 


on other principal routes of the com- 
uis and Kansas City. Most penere 


trains on the latter route now are Diesel-powered. On Texas lines receipt of the new locomotives wili result in 


серое Dieselization of all mil 
south of Kingsville also will 
recei v Y 
than 66 per cent of the railroad's tonnage will 


Pittsburg & Shawmul.—The Р. & 


from Palestine through 
lines in the “Winter Garden" district of south Texas. All lines in the lower valley of the Rio Grande 
пааша 1 үрө ded izod кеа the Dew equipment is received. When all the new power is 
there wi a few of the M. Р.'в principal passe: 
ed t v; ail ле tonnes be Diesel haule . When all ums intha now order have been 
received, Mr. Neff estimated that it wi *'possible for t! . P. toretire an addition steam locomotives.” 
нигу & Shau S. has placed an order for rebuilding 200 ho i terna- 


San Antonio to La Corpus Christi, and 
r trains not operated by Diesel power; more 


pper cars with the in! 


tional Railway Car & Equipment Manufacturing Co. The project will require approximately 800 tons of 


steel, effecting a saving, compared wi: 


building new cars, of 


ut 2,800 tons. 


ern states representative of the Irvington 
Varnish & Insulator Co., Irvington, N. J. 
Mr. Henderson will handle Irvington prod- 
ucts for Florida, Alabama, Georgia, and 
most of Tennessee. 


BarpwiN-LiMA-HAMILTON | CORPORATION. 
—Marvin W. Smith, president of the Bald- 
win Locomotive Works, and С. A. 
Rentschler, chairman of the executive 
committee of Lima-Hamilton Corporation, 
have announced that the Boards of Direc- 
tors of their respective companies have 
declared effective the previously announced 
agreement and plan of reorganization 
whereby Baldwin will change its name to 
Baldwin-Lima-Hamilton Corporation and 
acquire all of the assets of Lima-Hamilton 
in exchange for stock of Baldwin-Lima- 
Hamilton. Pursuant to this reorganization 
plan, Baldwin is transferring to the newly 
organized Baldwin Securities Corporation, 
its stock in the Midvale Company and in 
General Steel Castings Corporation and 
the cash derived by Baldwin from the sale 
earlier this year of its stock in Flannery 
Bolt Company, in exchange for which Bald- 
win is receiving all of the shares of Bald- 
win Securities Corporation stock. 

e : 

Davenport-BEsLER  CoRPORATION.— The 
H. K. Porter Company has sold its loco- 


motive business, including patterns, draw- · 


ings, and spare parts business, to the 
Davenport-Besler Corporation (Davenport 


Locomotive Works), Davenport, Iowa. 
Davenport-Besler will service all Porter 
locomotives now in use and also build 
duplicate Porter locomotives, including 
Porter fireless locomotives. 

* 

TimKEN ROLLER BraniNc. COMPANY.— 
The New York offices of the Railway Divi- 
sion of the Timken Roller Bearing Com- 
pany have been moved to 150 Broadway, 
New York 7. 

* 

INLAND STEEL Company.—The railroad 
division and pig-iron and coal-chemicals 
division of the sales department of Inland 
Steel have been consolidated, in charge of 
John J. Davis, Jr., who has been sales man- 
ager of the separate divisions. L. C. Reed 
and A. C. Engh have become assistant 
managers of sales, respectively, of railroad 
products and of pig um and chemicals. 


Hutson Company.—William K. Durbon 
has been appointed vice-president of the 
Hulson Company, with headquarters at 
Chicago, succeeding J. R. Gillette, re- 
signed. 

* 

GENERAL Evectric Company.—Allan L. 
Davis has been appointed manager of 
service of the transportation divisions of 
the General Electric Company's apparatus 
department in Schenectady, N. Y. The 
position is newly created and will be one 
of evaluating and analyzing service re- 


762 RAILWAY MECHANICAL- AND. ELECTRICAL ENGINEER 


quirements for the transportation industry. 

Mr. Davis joined G. E. as service engi- 
neer in the Los Angeles, Calif., office in 
1945. He later was appointed transporta- 
tion engineer and, in May, 1947, was trans- 
ferred to Schenectady as manager of the 
Alco-GE service engineering division, the 
position he held until his appointment as 
manager of service. 

* 

Georcia-Paciric PLywoon & LUMBER 
Co.—R. J. Schneider has been appointed 
manager, railroad materials department, of 
the Georgia-Pacific Plywood & Lumber Co., 
Augusta, Ga. with headquarters at 332 


R. J. Schneider 


South Michigan avenue, , Chicago. Mr. 
Schneider formerly was vice-president of 
the Berwyn Lumber Company of Chicago, 
with which he was associated for 15 years. 
Before that time he was sales manager for 
the Chicago Lumber Sales Company. 

* 


AmeRIcAN Locomotive CoMPANY.— 
Hunter Michaels has been elected а vice- 
president of the American Locomotive 
Company. 

Ф : 

Varor Heatinc Corporation.—J. Т. El- 
wood, sales representative, serving rail. 
roads in Texas and Louisiana, for the 
Vapor Heating Corporation, with head- 
quarters at Houston, Tex., has been trans- 
ferred to Chicago, where he will be in 
sales, working out of the main office. Suc- 
ceeding Mr. Elwood at Houston is P. M. 
Higgins, who has been working with rail- 
roads out of the St. Louis, Mo., office. 
R. M. Teichler, who has been working out 
of the main plant at Chicago, succeeds 
Mr. Higgins at St. Louis. 

* 

Grir Nut Company.—John Н. McCart- 
ney has been appointed regional sales 
engineer, Eastern territory, of the Grip 
Nut Company. Mr. McCartney will handle 
matters of sales and service work directly 
from the company’s Chicago office. 

* 


GaRLock Pacxinc Company.—Charles 
F. Palmer, Jr., formerly district manager 
of the Garlock Packing Company, at St 
Louis, Mo., has been appointed district 
manager at Philadelphia, Pa., succeeding 
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PRODUCTS 


THERMO-WRAP 


An improved Pipe Insulation designed to give maximum protection 


to heating lines throughout the length of the train 


This new Johns-Manville insulation really keeps 
heat in its place—inside the car heating pipes 
where you want it! 

Thermo-Wrap consists of an insulating blan- 
ket of twisted asbestos fibres held together by 
asbestos yarn and enclosed in a tough flame- 
proofed flexible jacket. This jacket is heavily 
coated over its entire surface with Neoprene to 
protect against abrasion and moisture. 

LONG LASTING —Thermo-Wrap needs no 
extra casing, painting or coating. The jacket, 
with its heavy Neoprene coating, is weather and 
shock resistant. 

FITS TIGHT— STAYS TIGHT — The twisted as- 
bestos fibres that form the insulating medium of 
Thermo-Wrap fit snugly against the pipe. These 


fibres are of such length and are twisted in such 
a manner that they will not loosen on the pipe 
because of vibration. 


EASY TO INSTALL— Thermo-W rap is designed 
so that it can be quickly and easily applied 
on straight and curved piping. Lacing hooks, 
properly spaced, facilitate installation and assure 
a lock-tight longitudinal joint. A double-type 
overlap at this joint provides complete closure 
and a permanent weather seal. 


STANDARD SIZES AND FITTINGS — Thermo- 
Wrap is available in standard 36" sections, in 
thicknesses of 1", 114" and 2" for standard and 
extra heavy pipe from 34" up and fortubing from 
7$" up. Special insulation fittings are available 
for tees, 45? and 90? ells, and crossovers. 


For further information and samples 
write Johns-Manville, Box 290, New York 16, N. Y. 
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Johns-Manville 92 YEARS OF SERVICE TO TRANSPORTATION 


` 97 


SPECIALISTS in 


brushes for all types 
of rotating equip- 
mont for over 30 
years. 


A complete line for motors, gen- ^ 
erators and auxiliary equipment. 


© A complete selection of 
grades to meet the most se- 
vere mechanical and elec- 
trical requirements of Diesel 
operation. 


Skilled brush engineers to 
help select or develop the 
best grade for your specific 
application. 


Ө Unique new shunts to guard 
against shunt breakage. 


Stackpole Diesel Brushes are sold 
only to makers of original Diesel 
equipment. Replacement brushes 
can be purchased through these 
equipment manufacturers. 


STACKPOLE 
CARBON CO. 


ST. MARYS, PENNA. 


PUMP AND FLUID DRIVE SEALS BRAZING TIPS 
RAIL BONDING MOLDS « CARBON RHEOSTAT DISCS * WELDING CARBONS 
ELECTRONIC COMPONENTS • CONTACTS and dozens of other items 
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the late Leo P. Duggan. A. C. Gustafson, 
formerly representative at Houston, Tex, 
has been appointed district manager at 
St. Louis, to succeed Mr. Palmer. 

* 

WYANDOTTE CHEMICALS CORPORATION.— 
Sidney Grandy has been appointed to the 
Wyandotte Atlanta, Ga., office, 443 Hur 
Building, to sell Wyandotte railway clean- 
ers in southern United States. 

Mr. Grandy has served in the executive 


S. Grandy 


| committee of the Georgia Branch of Amer- 


ican Society for Metals and is active in 
the Southern and Southwestern Railway 
Club, the Southeastern Railway Diesel 


| Club and the Railway Air Conditioning 


Club. 
* 

SKF Inpustries, Inc.—Richard Н. De- 
Mott has been elected president of SKF 
Industries, Inc. succeeding William L. 
Batt, who has resigned to re-enter gov- 
ernment service as chief of the Economic 
Cooperation Administration mission to the 
United Kingdom. 

Mr. DeMott, who has been vice presi- 
dent in charge of sales since 1943, was 


R. H. DeMott 


born in Tenafly, N. J., and is a graduate 
of the Stevens Institute of Technology 
(1908). His first job was as an apprentice 
with a pump company. He became a drafts 
man, then a salesman, and finally a power 
company engineer before joining SKF in 
1915. A year later, he was appointed dis 
trict manager of the company’s New York 
sales office. In 1921, he set up a depart- 
ment of industrial development to broaden 
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КАХА in This car wire 


Yes, when you specify Simplex-Anhydroprene 
Wires for car lighting, heating, and air condi- 
tioning circuits, you'l smile, and so, too, will 
your passengers. 


You'll acclaim their low cost, dependable per- 
formance, and long life. Your passengers will 
cheer the constant “at-home” comfort their 
failure-free operation provides. All spell p-r-o-f-i-t 
for you. 


Insulated with Anhydrex and jacketed with a 
thin — but tough — wall of neoprene, Anhydro- 
prene wires combine stable electrical properties 
with effective resistance to water and moisture, 
oils, grease, acids, heat and flame. They have no 


DM 


WIRES AND CABLES 
SIMPLEX WIRE & CABLE CO. 
79 Sidney St., Cambridge 39, Massachusetts 
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outer braids to fray and rot and hold in mois- 
ture. They are not harmed by vibration or by 
stray electrical currents. Their light weight, 
small diameter, and flexibility assure fast, easy 
installation, and their smooth jacket surface per- 
mits pulling through conduits without the use 
of lubricants. 


Anhydroprene Wires are also ideal for diesel 
wiring and shop wiring, and for power and light- 
ing circuits in yards and stations when the 
circuits are installed in ducts. If you would 
like a sample of this top-quality, low-cost wire, 
plus detailed information, simply fill in and re- 
turn the coupon below to the Simplex Railroad 
Department. 


! SIMPLEX WIRE AND CABLE CO. 
; RAILROAD SALES DEPARTMENT 
| 79 SIDNEY ST., CAMBRIDGE 39, MASS. 


I 
ı GENTLEMEN: PLEASE SEND SAMPLE AND BULLETIN 115 TO: 
I 


МАМЕ — TITLE 

i COMPANY 

i STREET. 

; CITY. STATE. 
-———————  PÉqoE— ptr Em, 1 
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FOR QUICK—ECONOMICAL 


RERAILING 
LOCOMOTIVES 


and 


RAILROAD 


Emergency rerailing of Diesel, 
steam, electric locomotives and 
railroad cars . . . is safe, simple 
and low in cost, with Duff-Norton 
Traversing Bases. Carried on 
wreck trains in units of two bases 
and two jacks, they eliminate the 
need for expensive cranes and are 
always available for any rerail- 
ing job. 

QUICK DATA ON TRAVERSING BASES 


*No. 40-TB can also be furnished for 26'' hori- 
zontal movement on special order. 

No. 40-TB furnished with wooden operating 
lever 17%" x 24" long. 

Nos. 39- TB and 41-TB supplied with steel oper- 
ating lever 1"' x 24" long. 


DUFF-NORTON 
JACKS 


THE DUFF-NORT 


Main Plant and General Offices, PITTSBURGH 30, PA. 


“Che House that Jacks Built” 
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Traversing Bases and Jacks are placed under 
load. for rerailing locomotives and cars. 


Freight car is lifted and moved horizon- 
fally until wheels are aligned with rails. 
Jacks are lowered to complete rerailing job. 


* For Jacks Used With Traversing Bases . .. 
3 Write for Your Copy of Bulletin AD-4-R. 


N MANUFACTURING CO. 


Canadian Plant, TORONTO 6, ONT. 
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the use of bearings in industry. From 1923 
to 1928 he served as assistant sales man- 
ager and from 1928 to 1942 as general 
sales manager. During World War II, Mr. 
DeMott was in charge of all negotiations 
Íor the building of a government-owned 
plant at North Wales, Pa., for the manu- 
facture of aircraft bearings. 


Buttarp Company.—Frank U. Hayes, 
sales manager of the Bullard Company, 
has been elected a director to succeed 
E. P. Blanchard, formerly director of sales, 
who retired on September 29 after 30 
years with the company. 

* 

A. M. Byers Company.—A. D. Sheere 
has been appointed manager of the San 
Francisco, Cal, division of the A. M. 
Byers Company, to succeed P. D. Tabler, 


A. D. Sheere 


who has retired. Mr. Sheere joined the 
Byers firm in 1924 and formerly was man- 
ager of the Houston, Tex., division. N. L. 


N. L. Brown 


Brown, formerly field service engineer with 
the St. Louis, Mo., division, succeeds Mr. 
Sheere in Houston. Mr. Brown joined the 
organization in 1940. 

* 

AMERICAN Arm FILTER CoMPANY.—John 
Hellstrom, vice-president of the American 
Air Filter Company, Louisville, Ky., has 
been transferred to San Francisco, Calif., 
as manager of the newly-created Pacific di- 
vision, which includes California, Oregon, 
Washington, Idaho, Montana, Utah, Ari- 
zona, New Mexico and western Texas. 
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The Proof of a Product is its Endorsement 


Experience has proved that Ex-Cell-O 
hardened and ground steel pins and 
bushings last longer. That’s why so 
many American railroads have stand- 
ardized on Ex-Cell-O products. They have 
found that by resisting road shock and 
vibration, Ex-Cell-O pins and bushings 
reduce wear on costly foundation parts; 
cut out-of-service time to a minimum; 
frequently give from four to six times 
longer service than other pins and bush- 
ings. Standard styles and sizes for steam, 
Diesel and passenger car equipment are 
listed in Ex-Cell-O Bulletin 32381. A 
free copy is yours on request. 


HARDENED AND PRECISION GROUND 
STEEL PINS AND BUSHINGS 


... With WITTE 


Twelve major roads веі DIESELECTRIC PLANTS 


power-line dependability. . | 


The finest communication system you can buy isn't worth a nickel 
without dependable power. Witte Dieselectric plants can give you 
the same power-line dependability that twelve major railroads* are 
now obtaining from Witte units. 


Fuel cost averages only 1/4 per kilowatt hour. As for trouble- 
free service, many Witte Dieselectric Plants have operated 10,000 
hours . . . nearly two years . . . before requiring overhaul. Total 
cost of operation can be as low as $25 a month. 


Let our railroad application engineers help you choose the best 
unit for your needs. Write today for more information. 


WITTE ENGINE WORKS, KANSAS CITY 3, MO 
Division of Oil Well Supply Company 


*Names on request. 


Typical Witte Dieselectric Plant caboose installation. 


WITTE DIESELECTRIC PLANTS and DIESEL POWER UNITS 
UNITED STATES STEEL 
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with IRVINGTON 
dass | 5 [ Insulations 


Your motive power’s electrical equipment runs 500° F. cool when 
protected with Irvington Class H flexible insulations. For these 
remarkable high-temperature materials make railway motors and 
generators more dependable than ever. 

The greater heat resistance of Class H insulations permits higher 
ambient temperatures, increases safety factor, and materially pro- 
longs insulation life. If your diesel-electrics seem to suffer from too 
many motor and generator burn-outs, rebuild with Irvington Class H 
insulations ... to sustain heavier overloads, to cut repair costs, to 
boost availability. 


Select Class H Insulations from this Extensive Irvington Er] 
Line: Silicone Varnished Fiberglas*—Silicone Varnished Fiber- ut 
glas* Tubing—Silicone Glass Mica—Silicone Coated Asbestos— 
Silicone Rubber Coated Fiberglas*—Silastic** Coated Fiberglas*. 
Send today for technical data and samples. 


Look T ибри 


* ®Owens-Corning Fiberglas Corp. 
**® Dow Corning 


IRVINGTON Varnish & Insulator Company 


Irvington 11, New Jersey 


for Insulation Leadership 
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Business activities of both American Air 
Filter and the Herman Nelson division, 
of Moline, Ill, in Pacific territory, will 
be under his direct supervision. Robert H. 
Walpole, Jr., formerly engineering super- 
visor of the dust and fume control division 
at San Carlos, Calif., will be one of Mr. 
Hellstrom’s assistants. 

* 

Union САкврЕ & Carson Corp.—The 
Union Carbide & Carbon Corp., has an- 
nounced the formation of the Oxweld 
Railroad Service Division, which will con- 
duct the business of the Oxweld Railroad 
Service Company. The latter company has 
been dissolved, and all of its assets have 
been transferred to its parent corporation. 

* 

Hyster Company.—Robert F. Moody 
has been appointed assistant sales manager 
in the eastern division of the Hyster Com- 
pany, Portland, Ore. Mr. Moody will main- 
tain headquarters in Peoria, lll. 

The French Mill -Supply Corporation, 
640 Varick street, Utica, N. Y., has been 
designated by the Hyster Company to sell 
and service Hyster trucks in 16 counties 
of central New York state. Speer & Co., 
7824 Hamilton road, Mt. Healthy, Cincin- 
nati, Ohio, has taken over sale and serv- 
ice of Hyster industrial handling equip- 
ment in southwestern Ohio, eastern In- 
diana and northern Kentucky. А. Burns 
Speer and Charles W. Mayer, both for- 
merly connected with the Equipco Sales 
Company, Hyster’s truck dealer in Pitts- 
burgh, Pa., are in charge of the new com- 
pany. 

* 

Coorer-BEssEMER Corporation. — For 
several months John Fulleman, authority 
on engine supercharging and centrifugal 
compressor design, has been at work with 
the Cooper-Bessemer engineering staff co- 
ordinating a broad engine development 
under way at its Mt. Vernon, Ohio, head- 
quarters plant. 


Pyte-NaTIonAL Company.—Robert P. 
Underwood has been appointed sales en- 
gineer of the Pyle-National Company, with 
headquarters at the main plant in Chicago. 
Mr. Underwood will cover all railroads in 
the United States. 


Binks Manuracturinc Company.—The 
Binks Manufacturing Company has pur- 
chased a new plant at 4915 Pacific boule- 
vard, Los Angeles, Calif, with occupancy 
scheduled for the end of October. It will 
be operated under direction of J. E. Roche, 
manager of the west coast division, cover- 
ing California, Oregon, Washington, Ari- 
zona, Utah, Nevada and Idaho. 

* 

De Ушвіѕ$ Company.—Emil F. Frey, 
assistant sales manager of the De Vilbiss 
Company, has been appointed director of 
sales promotion and advertising. Henry M. 
Kidd, assistant sales manager, has been 
appointed sales manager of spray equip- 
ment sales. 

* 

EpcEwATER ТЕЕ. Company.—J. H. 
Perry, Jr., formerly representative in Phila- 
adelphia, Pa., for the Edgewater Steel 
Company, has been appointed a district 
manager, with headquarters as before at 
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lubricants are available in a wide 
range from fluid oils to semi-solid products. 
They are providing highly dependable lubri- 
cation for traction motor gears, and many other 
locomotive and car lubrication requirements. 


— Coblax 2000, 
3000 and 5000 are widely used as gear 
lubricants in the traction motor drives 
on electric and diesel-electric locomo- 
tives; gas-electric and multiple-unit cars. 


of „bol d — constant follow-up 

oun OV by Esso scientists and technicians in 
The HIA The Иб America's largest petroleum laboratories 
ОШ ам makes doubly sure that you always get 
quality and dependability with products 


that bear the Esso Brand. 


— Esso Sales Engi- 
SOLD IN: Maine, N. H., Vt., Mass., R. l., Coan., N. Y., М. J., Penno., neers make sure that Esso Products give 
Del., Md., D. C., Vo., W. Va., N. C., S. C., Tenn., Ark., La. $ 
dependable performance. For any rail- 
ESSO STANDARD OIL COMPANY -— Boston, Mass. — New York, d fuel ar tba bl il 
М. Y. — Elizabeth, N. J. — Philodelphio, Pa. — Baltimore, Md. — Rich- гоа uei or lubrica ing pro em, сап on 


mead, Yo. — Charleston, W. Vo. — Charlotte, N. C. — Columbia, $. C. ESSO. 
= Memphis, Тепп. — Little Rock, Ark. — New Orieons, La. 
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-lts Easy 
Handling 


—Its Rugged 


Construction 


e The No. 22 Drill is the result of engineering to give 
you the “most drill". All controls are easily reached. Eight 
speeds, 65 to 1350 r.p.m., for 3/16" to 2" holes. All setup 
adjustments easily made, without wrenches. It's 94" high, 


with 5.5" column, 1.312" spindle. There's 
27V2" of space under spindle nose, enough 
for 9596 of the work. You're buying "all drill 
without the frills” when you buy this big, 
accurate machine! WRITE FOR BULLETIN 
2989-Е. 


ү 
ec) ff F 9) MACHINE 


BUFFALO FORGE COMPANY 


174 Mortimer St. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING CUTTING SHEARING 
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Buffalo, New York 


BENDING 


989 Broad Street Station building, Phila- 
delphia. Mr. Perry will be responsible for 
sales in the Philadelphia and Washington, 
D. C., territories, as well as general super- 
vision of the Baltimore, Md., office. M. A. 
Carlton will continue as representaive in 
the Baltimore territory. 
* 

Reep Колев Віт Company.—The Cle- 
co division of the Reed Roller Bit Com- 
pany, Houston, Tex., has appointed the 
Granite City Tool Company, Box 368, St. 
Cloud, Minn., as distributor of Cleco prod- 
ucts in that area. 

* 

GENERAL Motors Corporation.—Harold 
H. Dice, director of test and inspection of 
the Electro-Motive Division of the Gen- 
eral Motors Corporation, La Grange, IIL, 
has been appointed administrative assist- 
ant. John H. Anderson, assistant director 
of test and inspection, succeeds Mr. Dice as 
director of test and inspection. 


* 

Socony-Vacuum Оп, Company.—J. G. 
Christopher, eastern railroads' sales repre- 
sentative in the national accounts depart- 
ment of the Socony-Vacuum Oil Company, 
has retired. M. G. DeForest, acting sales 
engineer for railroads, succeeds Mr. Chris- 
topher. С. А. Hope of the gasoline and 
fuel oil department succeeds Mr. DeForest 
as acting sales engineer. 


Obituary 


Wituram Т. Hanna, president of the 
Hanna Stoker Company, died recently at 
his home in Cincinnati, Ohio, following a 
brief illness. Mr. Hanna was born on April 
13, 1868. He started working on develop- 
ment of locomotive stokers in 1905, and 
was continuously engaged in that business 
until the time of his death. 

* 

A. T. BREMSER, chief engineer of Diesel 
engine equipment, Scintilla Magneto di- 
vision, Bendix Aviation Corporation, died 
on September 28. Mr. Bremser, a grad- 
uate of an engineering college in Ger- 
many, resided in the United States since 
1923. From 1927 to 1932 he was engaged 
in development of the first lightweight, 
high-speed Diesel engine at the Treiber 
Diesel Engine Corporation, Camden, N. J. 
In 1932, he was active in planning and 
design of Diesel locomotive engines as as- 
sistant chief engineer of the DeLaVergne 
Engine Company (Baldwin Locomotive 
Works). In 1935 he worked on the design 
of the first streamlined Diesel road loco- 
motives ordered by the Gulf, Mobile & 
Northern (now Gulf, Mobile & Ohio). He 
joined Scintilla in March, 1937. 

* 

Harry F. Lowman, special representa- 
tive of the Vapor Heating Corporation, 
died on October 18 in Washington, D. C. 
Mr. Lowman had been associated with 
Vapor for 37 years. 

* 

Epwarp W. KAVANAGH, manager, sales 
and service, railway division, southern re- 
gion, of the Manganese Steel Forge Com- 
pany, Philadelphia, Pa., died recently after 
a short illness. Before his association with 
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a personal subscription 

to Railway Age is the 
best bargain available to 
the professional railroader 


with a serious concern in his 


work—and his future 
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RAILWAY АСЕ'$ 
PANEL OF 
EDITORIAL SPECIALISTS 


The quality of material placed in your hands each month by Railway Mechanical 
and Electrical Engineer speaks well of its editorial staff which. knows of what 
it writes from actual experience and training. 


And week after week in Railway Age these same editors contribute to the sum 
knowledge of all railroaders with the over-all developments in this highly 
technical field. 


You. as a professional railroader. can also use Railway Age to keep right up 
to the minute with the latest railway news and activity in all the other railway 
departments—traffic . . . operating . . . signaling . . . communications 

. engineering . . . maintenance . . . finance . . . legal . . . purchasing. 
etc.—information presented by a highly specialized editorial staff composed of 
men of the calibre. the experience and training of those who man Railway 
Mechanical and Electrical Engineer. 


J 


Why not enter your personal Railway Age subscription order today? 


RAILWAY AGE 


30 CHURCH STREET, NEW YORK 7, N. Y. 
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BEATTY No. 11-В Heavy Duty 
Punch widely used in the railroad 
industry. 


BEATTY Horizontal Multiple Punch 
for flange punching of long, wide 
sheets. 


BEATTY Guillotine Bar Shear 
shears angles, rounds, bars and 
squares without changing tools. 


BEATTY CoPunShear — one com- 
pact unit does coping, punching, 
shearing. 


BEATTY Spacing Table handles 
flange and web punching without 
roll adjustment, 
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SBEATT 


BEATTY 


BUILT MEANS 
BETTER BUILT 


BEATTY engineered means better 
engineered to handle a specific 
metal working job. That is why 
you'll find custom-built BEATTY ma- 
chines in hundreds. of important 


plants — forming, bending, flang- 
ing, punching, extruding, shaping, 
bulldozing. 


This broad BEATTY experience is 
your assurance of expert counsel, 
advanced engineering, quality con- 
struction. This experience is assur- 
ance that BEATTY engineers are 
most apt to come up with the answer 
to your problem. 


There is a better way to handle 


any heavy metal fabricating prob- 
lem. Let us help you find that bet- 
ter way. 


XMERE'S A EYE X e 
WAN XO DO vx * 


SOA NON 
MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 
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the Manganese Company he was for m- 
20 years sales manager of the Ulster Ir- 
Works, Dover, N. J. 


* 


JosepH A. QUEENEY, eastern sales rep 
resentative of the National Seating Com 
pany, died on September 29. He was 62 


PERSONAL 
MENTION 


General 


Н. M. McInnes, assistant superintendent 
motive power of the Chesapeake & Ohio x: 
Grand Rapids, Mich., has been appointed 
assistant superintendent motive power and 
equipment, with headquarters at Grand 
Rapids. 


E. A. Конх, superintendent motive 
power of the Chesapeake & Ohio at Grand 
Rapids, Mich., has been appointed super- 
intendent motive power and equipment. 
with headquarters in Grand Rapids. 


W. R. Кер, master mechanic oí the 
Chesapeake & Ohio at Saginaw, Mich., ha: 
been appointed superintendent locomotive 
department at Grand Rapids. 


GEoRcE M. Harpinc, mechanical engi- 
neer of the Canadian National, has been 
appointed chief mechanical engineer oí 
the system with headquarters as before at 
Montreal, Que. Mr. Harding was born at 
Stratford, Ont., and is a graduate of the 
University of Manitoba. He began hi: 
career in 1924 as a blueprint boy in the 
Transcona, Man., motive power shops of 
the Canadian National, and became a ma- 


George M. Harding 


chinist apprentice in 1926. As a machinis 
he went to Kamsack, Sask., where he 
served two years. In 1938 he became ma- 
terial inspector at Winnipeg, Man.; appren- 
tice class instructor at Transcona in 1945: 
mechanical inspector and engine inspector 
one year later, and mechanical engineer 
at Montreal in 1948. His service with the 
C. N. was interrupted in 1943 when he 
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You do it less often 


by using Dependable Quality 
CRANE VALVES 


That's: why 


more Crane Valves 


are used 
than any other make 


e «this valve likes tough throttling jobs 


—And for durable, maintenance-free 
service, it’s typical Crane quality. The 
plug-type disc and seat construction in 
Crane No. 14V2P's utilizes the tough- 
est combination of metals found in 
150-Pound brass valves. Extra wide 
seating surfaces give high resistance to 
damage by “wire drawing" or foreign 
matter. Crane disc taper is precisely 
correct for accurate flow regulation. 


Whether you need throttling valves or any 
other type, you'll pay less in the long run 
by insisting on Crane Quality. Get a dem- 
onstration by your Crane Representative. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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bber melts or becomes brittle .. 


stays E lastic! 


Long after organic ! ru 


EFFECT OF AGING AT 390°F. ON THE PROPERTIES OF SILASTIC 


2 
з 
^ 
« 
e 
3 
{ 
i 


Tensile Strength, p.s.i. 


Elongation, % 


Time in Days at 390°F. 


We're talking about an elastomer that retains its rubbery properties 
at temperatures far above and far below the limits of any other elastic 
material. That is indicated by the effects of accelerated aging at 
350°F. on the properties of two typical Silastic stocks with brittle points 
in the range of —70? to —130°F. 


Silastic is being widely used at temperatures in the range of 250° to 
600°F. and at temperatures ranging from —75° to below —100°F. 
It shouldn't be called a rubber because that term invites comparisons 
that are not valid. At room temperatures, the physical properties and 
abrasion resistance of Silastic are well below the values normally associ- 
ated with rubber. Conversely, at temperatures well within the service- 
able limits of Silastic, i rapidly becomes a soft gum or a 
brittle solid. 


The important thing about Silastic is that it retains its physical, chemi- 
cal and dielectric properties over a temperature span of about 600 
Fahrenheit degrees. When you need rubbery properties or good 
dielectric properties in a resilient and flexible material at tempera- 
tures beyond the limits of ordinary rubber, investigate Silastic. 


*T. M. REG. U. S. PAT. OFF, 
SEND TODAY! for your 
copy of Silastic Facts 
No. 10 confaining new 
data on the properties, 
performances and ap- 
plications for all Si- 
lastic stocks. 


from +500°F. 


SUASTIC/ stays Elastic 


served with the Royal Canadian Naval 
Volunteer Reserves. 


Oscar Leonarp Hope, who has been 
promoted to mechanical superintendent, 
Southern district, of the Missouri Pacific 
Lines, with headquarters at St. Louis, Mo., 
as announced in the November issue, was 
born on September 4, 1902, in Pine Bluff, 
Ark. Mr. Hope graduated from high school 
in his home town in 1917, and in 1918 
became a machinist apprentice on the St. 
Louis Southwestern at Pine Bluff. He served 
as a machinist for the St. Louis-San Fran- 
cisco at Sherman, Tex., from May, 1923, 
to July, 1923, and for the Union Pacific 
at Salina, Kan., from July, 1923, to Sep- 
tember, 1923. Subsequently he joined the 
M. P. as a machinist, serving successively 
at Hoisington, Kan., St. Louis and Little 
Rock, Ark. From 1928 to 1934 Mr. Hope 
served in various capacities with the M. P. 
at Little Rock, later being assistant fore- 
man, foreman, night general foreman and 
general foreman. In August, 1946, he was 
appointed master mechanic of the central 
Kansas-Colorado divisions at Osawatomie, 
Kan. 


W. J. FULTON, master mechanic of the 
Pittsburgh and Conemaugh divisions of 
the Pennsylvania at Pitcairn, Pa., has been 
appointed superintendent motive power— 
Diesel of the Western region, with head- 
quarters at Columbus, Ohio. 


E. T. HunrEy, chief chemist of the Ca- 
nadian National at Montreal, Que., has 
been appointed assistant controller of tests 
and materials research, at Montreal. 


G. S. Wess, superintendent of motive 
power of the former Southern grand divi- 
sion of the Pennsylvania at Wilmington, 
Del., has been appointed superintendent 
of motive power of the Eastern region, 
with headquarters at Philadelphia, Pa. 


Wa ter О. TEUFEL, general superintend- 
ent of the Northern grand division of the 
Pennsylvania at Buffalo, N. Y., has been 
named assistant chief of motive power at 
Philadelphia, Pa., to succeed R. G. Ben- 
nett, who has been granted a leave of 
absence until his retirement becomes effec- 
tive on January 1, 1951. 


С. W. WHISTLER, superintendent motive 
power of the former Eastern Ohio grand 
division of the Pennsylvania, has been ap- 
pointed superintendent motive power of 
the Central region, with headquarters as 
before at Pittsburgh, Pa. 


L. E. ABBEY, division master mechanic 
of the Canadian Pacific at Kenora, Ont., 
has been appointed assistant superintend- 
ent-division master mechanic at Penticton, 


B. C. 


R. P. RENNIE, assistant chief chemist 
of the Canadian National, has been ap- 


1 DOW CORNING CORPORATION, DEPT. 5-24, MIDLAND, MICH 

П y// pointed chief chemist at Montreal, Que. 
1 Please send me Silastic Focts No. 10 

| Nome — ow bi Boiler Shop 
| Compony ornin S. E. Warpis, assistant boilermaker fore- 
| ^c man of the Norfolk & Western at Ports- 
| City Zone soe — — — PITTEN SILICONES mouth, Ohio, has been appointed boiler- 
——(—--—»———————————— — maker foreman. 

Atlanta * Chicago * Cleveland * Dallas * Los Angeles * New York * Washington, D. C. ; х 

In Canada: Fiberglos Canada Ltd., Toronto . In Greot Britain: Midland Silicones, Ltd. M. E. 5мин, night boilermaker fore- 
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FRAME AND RUNNING GEAR OF AN O-CE HORIZONTAL DUPLEX SIDE CRANK COMPRESSOR 


Heavy-duty 
Needle Bearings 
at CROSSHEAD 


Spherical Roller 


CRANKPIN 
BEARINGS 


Spherical Roller 


MAIN ' 
BEARINGS CLASS O-CE TWO-STAGE 


MOTOR-DRIVEN COMPRESSOR 


Cuicaco Pneumatic 


Write for Bulletin 726-5 TOOL COMPANY 


General Offices: 8 East 44th Street, New York 17, N. Y 


PNEUMATIC TOOLS * AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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$-W-0-0-$-H YOUR DIESEL AIR 
FILTERS CLEAN IN 3 MINUTES! 


18 Large or 36 Small" Filters Thoroughly 
Cleaned in 1 to 3 Minutes! 
18 Large or 36 Small" Filters Cleaned, 
Rinsed, Oiled and Dried in 35 Minutes! 


Less than 1 minute per small filter! 

From start to finish, there's no handling whatsoever of individual 
filters with the Magnus Aja-Dip filter cleaning method. A basket- 
load of 18 or 36 filters is placed in the Magnus Aja-Dip Filter Clean- 
ing Machine where they are mechanically agitated up and down 
in the cleaning solution 54 times a minute for 3 to 5 minutes. The solu- 
tion rushing through the entire filter at each up and down stroke 
loosens and carries away all clogging deposits. Cleaning is far more 
effective than can be accomplished by steam gun, sprays or geyser- 
type cleaning. 

Labor cost of cleaning is extremely low. One unskilled laborer 
handles the complete job on a part-time basis. 

The Magnus Filter Cleaning equipment needed to obtain the 
above output of cleaned filters consists of two #4 Magnus Aja-Dip 
Machines, one oil dip tank and one drying oven. Larger equipment is 
also available for any desired daily production of cleaned, ready- 
to-use filters. : 

Roads which have standardized on one type and size flat filter 
will be interested in the new, efficient centrifugal oiling and drying 
machine. 

Write or phone for complete information. 


*18 large filters 20” x 22" x 24” 
or 36 small filters 9" x 20” x 2%” 


Railroad Division 
MAGNUS CHEMICAL COMPANY . 77 South Ave., Garwood, М. J. 
: № In Canada—Magnus Chemicals, Ltd. , Montreal 


CS MAGNUS CLEANERS 


AND 


EQUIPMENT 


CLEANING 


Representatives in all principal cities 
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man of the Norfolk & Western at William- 
son, W. Va., has been appointed assistant 
boilermaker foreman at Portsmouth, Ohio. 


Н. D. Hypes, gang leader of the Nor- 
folk & Western at Portsmouth, Ohio, has 
been appointed night boilermaker fore- 
man at Williamson, W. Va. 


Car Department 


Howanp J. Lowman has been appointed 
assistant foreman car repairs of the South- 
ern at Spencer, N. C. 


J. S. BELL, superintendent of motive 
power of the former Eastern Pennsylvania 
grand division of the Pennsylvania, has 
been appointed superintendent of motive 
power—Diesel of the Eastern region, with 
headquarters as before at Harrisburg, Pa. 


J. W. Horne, Jm. assistant electrical 
engineer of the Pennsylvania, has been ap- 
pointed general superintendent, motive 
power—Diesel, with headquarters as be- 
fore at Philadelphia, Pa. This is a new 
position. Mr. Horine will supervise Diesel 
maintenance over the entire system. 


J. E. Wicutman, JR, superintendent 
motive power of the old Western Penn- 
sylvania grand division of the Pennsyl- 
vania, has been appointed superintendent 
of motive power—Diesel of the Central 
region, with headquarters as before at 


Pittsburgh, Pa. 


Electrical 


Wiiliam С. Cox, who has been ap- 
pointed electrical engineer, Pere Mar- 
quette district of the Chesapeake & Ohio 
at Grand Rapids, Mich., as reported in the 
November issue, was born in West Branch, 
Mich., on August 23, 1887. He studied 
engineering at Michigan State College, 


Jc 


in -— 


William C. Cox 


and prior to entering railroad service was 
employed as an electrical engineer with 
the Portland (Ore.) Light & Power Co., 
the Wilson Mining Company, Kokomo, 
Colo, and the Holly (Mich.) Light & 
Power Co. In December, 1914, he entered 
the employ of the Pere Marquette. (now 
P. M. district, C. & O.) as lead electrician 
at its Tonia shops. Mr. Cox was appointed 
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MASTER MECHANIC: 
"Gould's periodic inspection 
service and technical assistance 
help us keep our battery 
maintenance costs low.” 


CHIEF CAR INSPECTOR: 


“Our cars are more available 
for train make-up since 
we standardized on Gould.” 


ELECTRICAL ENGINEER: 
"Gould's '2' plate design ELECTRICAL 
increases battery life... YARD FOREMAN: 
gives us lowest monthly 


based ce life," "Gould batteries require 
cost on service life. 


less yard charging 
. +. they maintain capacity 
longer after charging!” 


They All Prefet 


COULD-E so E 
"Gould lead insert covers 


А at N 2<— 
си? cleaning and corrosion. / (\ AN 


There’s nothing like Gould Batteries to boost the 
availability of cars . . . and to cut the cost of 
battery maintenance! 

The extra service, extra reserve capacity of 
these batteries are the result of Gould’s new "Z" 
Plate. Look at these proven features: 96% of its 
entire working surface is regenerative power- 
producing material; the grid itself is 66% more 
resistant to deterioration; grid porosity has been 
reduced 8596! No wonder they all prefer 


GOULD "Z"" PLATE BATTERIES 


America's Finest Car Lighting 
and Air Conditioning Batteries! 
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GOOD RIDING 
BEGINS WITH 
GOOD SPRINGS 


AMERICAN-FORT PITT 


AMERICAN-FORT PITT 


Spring Division 
H. K. PORTER COMPANY, Inc. 


McKees Rocks, Pennsylvania 


For the Manufacture of Railroad Cars... 
CONTINUOUS PLATE HEATING FURNACES 


[en з 3 : 2 t 


Proven 


Production 
Records 

in 

Railroad 
Shops 


Automatic chain take up—these ore tested 
engineering features available in Johnston 
Furnaces. Manufactured in standard 8'-6" wide 
x 20'-0'" long and 10’-0" wide x 19’-0” lon 


Plates for large pressings used in freight cor 
construction ore heated on a continuous chain 
conveyor to feed forming press. Duplicates 
results, speeds production and lowers costs. 


Oil fired with JOHNSTON "Reverse Blast” 
Proportioning Burner—2 zone automatic con- 
E es variable speed conveyor drive with 


sizes. Other sizes to suit shop conditions an 
standard procedures. 


Further information furnished upon request. 


Over Thirty Years Experience In Furnace Design & Manufacture 


MANUFACTURING CO. 
HNS ON 2825 EAST HENNEPIN AVE. 
MINNEAPOLIS 13, MINN. 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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electrical supervisor in charge of passes 
ger car lighting at Bay City, Mich, ш 
1915, and three years later became power 
plant engineer at Wyoming shops, Grand 
Rapids. 


К. Н. Gorpon, assistant electrical engi- 
neer of the Pennsylvania at Philadelphia, 
Pa., retains the title of assistant electrical 
engineer, succeeding J. W. Horine. 


S. V. SMITH, assistant engineer in the 
office of the electrical engineer of the 
Pennsylvania at Philadelphia, Pa., has 
been appointed assistant electrical engi- 
neer, succeeding K. H. Gordon. 


Master Mechanics 
And Road Foremen 


J. J. Rasy, division master mechanic of 
the Canadian Pacific at Saskatoon, Sask, 
has been transferred to the position of di- 
vision master mechanic at Kenora, Ont. 


C. J. WiLLIAMs, assistant master me 
chanic of the Southern Pacific at West 
Oakland, Calif, has been appointed mas- 
ter mechanic at Bakersfield, Calif. 


Ricuarp E. FRANKLIN, general foreman 
of the Southern at Ludlow, Ky., has been 
appointed master mechanic at Meridian, 
Miss. 


B. S. CARTER, general foreman locomo- 
tive repairs of the Chicago, Burlington & 
Quincy at Galesburg, Ill, has been ap- 
pointed assistant master mechanic of the 
Galesburg-Creston divisions, with  head- 
quarters at Galesburg. 


O. T. BurcHER, master mechanic of the 
Chesapeake & Ohio at St. Thomas, Ont, 
has been appointed master mechanic at 
Saginaw, Mich. 


J. W. Tracnitz, master mechanic of the 
Illinois Central at Vicksburg, Miss, has 
been appointed general master mechanic 
at Chicago. 


R. J. Снімм, assistant to the general 
superintendent of equipment of the Illinois 
Central, has been appointed master me- 
chanic at Vicksburg, Miss. 


А. С. GEBHARD, master mechanic of the 
Illinois Central at Chicago, has resigned. 


J. R. VANNORTWICK, assistant master 
mechanic of the Galesburg-Ottumwa- 
Creston divisions of the Chicago, Burling- 
ton & Quincy, at Galesburg, Ill, has been 
appointed acting terminal master mechanic 
at Chicago. 


J. J. Quinn, assistant master mechanic 
of the Pittsburgh and Conemaugh divisions 
of the Pennsylvania, has been appointed 
master mechanic of the Lake division with 
headquarters at Cleveland, Ohio. 


W. S. PLUMMER, master mechanic of the 
Lake division of the Pennsylvania at Cleve- 
land, Ohio, has been transferred to the- 
Pittsburgh and Conemaugh divisions, with 


headquarters at Pitcairn, Pa. а " 


L. P. OBERKAMP, assistant master те. 


chanic of the Southern Pacific at Los _ 


= 


Angeles, Calif, has been promoted 
master mechanic at Dunsmuir, Calif., s 
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CHAMBERSBURG DUPLEX WHEEL PRESS STRIPPING WHEELS AT В. & О. CENTRALIZED CAR WHEEL SHOP, GLENWOOD, PA 


Because the floor-to-floor wheel-stripping time 
of the Chambersburg Duplex Wheel Press— 
frequently clocked at 42 seconds—is unequalled 
by any other method, it more than meets the 
requirements of the centralized wheel shop. 


CHAMBERSBURG ENGINEERING COMPANY, CHAMBERSBURG, PA. 


STRIPPING TWO CAR WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, N. Y. 


E LS = 
* pee 


ү, Qe for 

E^ COT WINTER 
Lick those costly, time-consuming rail- 
road troubles caused by ice, snow and 
cold with a HY-LO "HOTSHOT" 
Forced Air Portable Heater. This high- 
intensity oil fired heater melts snow and 
ice from underneath cars in a matter of 
minutes! . . . and handles dozens of 
other heating and drying jobs such as: 
de-icing and drying Diesel locomotive 
underframes, trucks, traction motors, 
control cabinets, etc. 


e ФӘ 


S 


"t HY-LO 'HOTSHOT' 


. » . Can Save You Time and Money! 
. » . Help Eliminate Train Delays! 


* Delivers 300,000 BTU's per hour at 
consumption of 21⁄4 gallons of econom- 
ical fuel oil. • Produces 1600 CFM at 
temperatures up to 300 degrees. * In- 
duced draft vaporizing principle means 
no fuel pump, filters, atomizers, valves, 
jets, ignition points nor transformers. 
* No poisonous gases or odors. 
W'rite today for details 


SCHEU PRODUCTS COMPANY, LTD. 


RAILROAD DIVISION 


UPLAND, CALIF. 
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ceeding Н. T. ANKERSON, who has been | 
recalled to military service. 


Омук CocHRAN, general air-brake in- 
spector of the Canadian Pacific at Win- 
nipeg, Man., has been appointed division 
master mechanic at Saskatoon, Sask. 


Jonn L. CunisTIAN, master mechanic of 
the Southern at Meridian, Miss., has been 
appointed master mechanic at Birmingham, 
Ala. 


L. A. DixoN, assistant master mechanic, 
Fort Wayne division, of the Pennsylvania, 
has been appointed acting master me- 
chanic, Chicago division. 


Jonn О. Rose, general foreman at the 
Corbin (Ky.) shops of the Louisville & 
Nashville, has been advanced to master 
mechanic at Corbin, succeeding the late 


H. B. Feather. 


С. R. Tuomas, assistant superintendent- 
division master mechanic of the Canadian 
Pacific at Penticton, B. C., has retired. 


Shop and 
Enginehouse 


Norman WOOLLEY, shop foreman at the 
Winnipeg, Man., enginehouse of the Cana- 
dian Pacific, has been appointed general 
air-brake inspector at Winnipeg. 


Harotp J. Weser has been appointed 
assistant enginehouse foreman (night) of 
the Southern at New Orleans, La. 


ANTHONY C. MiLLER has been appointed 
assistant foreman enginehouse (night) of 


the Southern at Charleston, S. C. 


ALBERT N. Open, general foreman of the 
Southern at Princeton, Ind., has been ap- 
pointed general foreman at Ludlow, Ky. 


SeesseL Н. ALLBRIGHT, general foreman 
of the Southern at Pinners Point, Va., has 
been appointed general foreman at Ham- 


burg, S. С. 


J. F. Hunt, supervisor of Diesel-electric 
locomotives on the Western region of the 
Pennsylvania, has been appointed assist- 
ant superintendent of the Altoona (Pa.) 
works. 


E. A. Campney, general supervisor of 
locomotive maintenance of the Baltimore 
& Ohio at Baltimore, Md., has been ap- 
pointed supervisor of lubrication. 


SaMuEL E. Mavity, assistant engine- 
house foreman (night) of the Southern at 
New Orleans, La. has been appointed 
general foreman at Princeton, Ind. 


Obituary 


Frank H. Crank, who was general 
superintendent of motive power of the 
Baltimore & Ohio from 1911 to 1919, died 
on November 3 in New Orleans, La., at 
the age of 87. Mr. Clark was technical 
adviser to the Ministry of Communications 
of the Republic of China from 1919 to 
1927, when he established his own business 
as consulting engineer. Mr. Clark was a 
past president of the Western Railway 
Club, the Master Car Builders Association 
and the American Railway Master Me- 
chanics Association. 
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AIR LINE FAILURE АТ 
THE AIR BRAKE FLANGE 


» 


» 


Time tested and AAR op- 
proved, the new W-S 
Forged Steel Socket Weld 
Air Brake Flange is sel- 
ting performance records 
everywhere. 


One piece drop forged for strength . . . it’s 
lighter in weight, less cumbersome to handle, 
and is shock resistant. 


A W-S representative (listed below) will be 
glad to explain how safe, efficient and eco- 
nomical it is. 


WATSON -STULMAN 
HYDRAULIC MACHINERY DIVISION 
ESTABLISHED 1848 
Factory and Main Office: 
ROSELLE, NEW JERSEY 
Branch Office: CHICAGO, ILL. 


Manufactured in Canada by 
CANADIAN VICKERS, Ltd., MONTREAL 
REPRESENTATIVES 


New York, М. Y...... Eastern Railway Supplies, Inc. 
$t. Paul, Minn............ Anderson Machine Tool Ce. 
San Francisco, Calif.............. Overland Supply б. 


Washington, D. €... Ralph Payne 
9.K-1 
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FROM SIROCCO 


BLOWER ON 
HEATER 


INTAKE 


— This new re-circulating air type heater eliminates objectionable features of the ordina 
Em cab heater! It is made in two units — one being placed under the seat of the engint 
and the other under the seat of the fireman. 


It is built into the floor, instead of in the bulkhead 


{ Ж of the engine — yet is easily available for servicing, 
if required. 


It is designed for the particular locomotive in which 
it is installed, and will therefore be properly co- 
ordinated. Also — its separate defosting motor will 
be adjusted to eliminate any frosting condition on 
the windshield of the cab. 


Send for Bulletin describing this new type Kysor Cab 
Heater. It’s the last word and it's — 


"Built to Laat” 
KYSOR HEATER COMPANY Cadillac, Michigan 


CANADIAN REPRESENTATIVES. RAILWAY & POWER ENGINEERING CORP. 


NEW  CIACCAOMW . MANTDCAI. RINDABINA . MADTH, DAY  WANANTA -t 


NEW DEVICES 


(Continued) 


Oil-Resistant Wire 


А new gasoline- and oil-resistant wire, 
called Geotrol, has been announced by 
General Electric's Construction Materials 
Department. This wire, which is the first 
non-lead covered wire of its type to be 
listed by the Underwriters’ Laboratories, 
Inc., is designed for wiring in conduit to 
gas pump islands at filling stations and 
for lighting circuits at refineries and sim- 
ilar places where oil and oil products are 
likely to cause deterioration of non- 


resistant wires. The elimination of a lead 
covering gives a considerable saving in 
cost, weight, and installation time. 
Conductors are insulated with vinyl 
compound and sheathed in a jacket that 
is highly resistant to petroleum products. 
The insulated conductors are available in 
black, white, red, green, orange, blue and 
yellow. Geotrol is available with solid 
conductors in sizes 14, 12 and 10 A.w.g. 


Extension Cord Reel 


Industrial Products Company, Philadel- 
phia, Pa., announced a heavy-duty cord 


ELIMINATE ?( 
HAND 
PACKING *, Resilient Stop Plates 


J \ Prevent Axle Scoring 


‹ X 
Truare Nx > 
Retaining Rings ў 


Easily Replaceable 
Unit Wick Set d> 


Patented and 
Patents Pending 


STOP WASTE GRABS and 


“STARVED BEARINGS with FELPAX Р 


FELPAX Lubricators 
provide BETTER 
LUBRICATION 


@ Special Felt Wicks are 
held in constant contact 
with journal to provide 
full and continuous lu- 
brication with the first 
turn of the axle and at 
high speeds. 

© Waste grabs and starved 

bearings, the causes of 

most bearing failures, 
are eliminated. 


пив 


ELIMINATE THE HUMAN ELEMENT involved in the old 
fashioned yarn packing method. With modern 
FELPAX Lubricators the only service required for 
thousands of miles is periodic checking and filling 
the oil sump. 


NEW, IMPROVED CONSTRUCTION makes it easier to 
change worn wicks. Inexpensive replacement kits 
contain wick set, springs and hardware necessary to 
completely recondition lubricator in just a few 


minutes! 
ey 
2839; 
& 2 


For Full Information about con- 
version to Modern FELPAX Lubri- 
cators see your locomotive 
builder or write to: 


тта... 


Рх 2 
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reel carrying approval of the Underwriters’ 
Laboratories. Furnished with either 25 ft. 
or 45 ft. of heavy duty rubber covered cord, 
it is available with various types of regular 
and vaporproof hand lamps at the cord 
end. It may also be furnished with a con- 
nector plug, or without any wiring device 
if desired. 

А free-moving swivel mounting prevents 
binding and kinking and fraying of the 
cord. The reel has constant retracting 
speed, and locks or releases at any cord 
length. 

The sealed-in lubricant requires no at- 
tention, and the universal bracket allows 
for ceiling or wall mounting. 


High Slip 
Upholstering Material 


Elastic upholstering material, with a high 
slip finish, has been developed by the 
United States Rubber Company, New 
York 20, for use in automobiles, busses, 
trucks, railroad cars and furniture. 

It is made of a vinyl plastic that will 
stretch in every direction. It is easy to 
tailor, stays permanently soft and pliable 
and combines elastic supporting fabrics 
and an elastic plastic coating. 

Called elastic Naugahyde, it has been 
adapted by several car manufacturers for 
upholstering 1951 passenger cars. The 
product is sold in rolls 30 to 40 yd. long 
and 47 in. wide. Colors are on a special 
order basis, although five are already in 
the stock line. Patterns can be multiple 
cut with electric knives. Because of the 
stretchy construction, slightly smaller pat- 
terns can be used with resultant savings 
in material. $ 

It is easy to handle, needs no wetting, 
special tools, tape or cement for applica- 
tion. It does not bag or wrinkle and її 
is highly resistant to scuffing and tearing. 
It can be washed with soap and water, 
and will not crack or flake. The product 
is not harmed by oils, greases, gasolines 
or alkalis. 


DECEMBER, 1950 


knowledge plus experience 


‚.. these have given him the surest instrument 


The BIDDLE business was and is being built on the faith of its customers 
in our ability to supply high quality instruments and personal service. 


BIDDLE instruments enjoy the wide acceptance they do, because they have 
been dependable through long periods of service... They have been their 
own best salesmen. BIDDLE service files bear mute testimony to instrument 
after instrument that has served generations of workers. . . has amortized its 
purchase price long ago... and upheld the judgment of its original purchaser. 
Price tags and "specs" can’t possibly reflect the quality or performance of a 
fine instrument or the integrity of its maker... 


JAMES G. BIDDLE CO. 


1316 ARCH STREET—PHILADELPHIA 7, PA. 


Electrical Testing, Speed Measuring Instruments, Laboratory and Scientific Equipment — Established Since 1895 


MEGGER® INSULATION AND RESISTANCE TESTERS • MEGGER GROUND RESISTANCE TESTERS • FRAHM® RESONANT REED TACHOMETERS e 
FRAHM RESONANT REED FREQUENCY METERS * JAGABI® TACHOMETERS AND SPEED INDICATORS * JAGABI LUBRI-TACT® RHEOSTATS 
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© VALVES 
© PIPE FITTINGS 


Walworth 


Walworth 
Iron Body Gate Valve 


Walworth 
Steel Gate Valve 


Walworth 
“500 Brinell” Bronze Globe Valve 


Walworth manufactures a complete line of valves and pipe fittings: 


accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 


Your Walworth distributor will give you full information on the 


complete line of Walworth steel, iron, and bronze, and special alloy 


Walworth 
Iron Body Saddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 
Walseal* valves, fittings and flanges. Ask for this information today. 


*Patented—Reg. U. S. Pat. Off. 


WALW ORTH 


е e. 
valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Walworth 
Cast Steel Flanged Fittings 
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DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


128 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER DECEMBER, 1950 


== ———— mta Ш 


You сап cut hopper shoppings in half 
by using aluminum for repairs . . . because ALUMINUM LASTS 


Are rusted-out hopper cars crowding your repair tons of dead weight per car, needs no painting. 


shops? Demanding more than their share of Get the facts and figures on 

your maintenance dollar? You can cut this Aluminum repairs for your cars 
expense sharply in the future by repairing cars Investigate the advantages of revitalizing your 
with Alcoa Aluminum. The same corrosive coal hoppers with aluminum. Our engineers will 
acids that bite through heavy metal do not harm gladly analyze costs and material requirements 
aluminum. When you repair with aluminum, for your type of car. Call your nearby Alcoa 
you repair for keeps! Use standard shop Sales Office. Or write ALUMINUM COMPANY OF 


methods. And remember, too—aluminum saves AMERICA, 1818M Gulf Bldg., Pittsburgh 19, Pa. 


For local source of supply on ALCOA Products, look under ALUMINUM in your Classified Telephone Directory 


AL A FIRST IN ALUMINUM 
...THE METAL THAT 


DECEMBER, 1950 RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 129 


; a 
...because they are ME P= ^ i a 0D 


@ Met-L-Wood, used in passenger cars, locomotives and baggage cars cuts 
deadweight to a minimum consistent with specified strengths, stiffnesses and 
durability. As an example, Type 2P2-34” Met-L-Wood, used in side panels and 
partitions has the stiffness of 1/4" steel plate— yet weighs only 2.6 Ibs./sq. ft. 
as against 10 Ibs./sq. ft. for 1⁄4” steel plate! 

Whether you require prefabricated Met-L-Wood units to your specifications, 
or can use stock sizes and finishes, the basic utility and economy of Met-L-Wood 
for railroad rolling stock construction is worth investigating . . . today. Write 
for details on your specific requirements. Our engineering staff will gladly 
assist you in adapting Met-L-Wood versatility to your needs. 


ET-1-WO00D 


6755 West 65th Street, 


MET-L-WOOD 
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CHEVRON 


Throttle Packing 


CHEVRON SHAPE 
t LANTERN RING (BRONZE) 
í 


—for Efficiency and Economy 


The use of Garlock Chevron locomotive throttle packing has Above; GARLOCK 530 Chevron Throttle Packing with 
è ж n в grease lantern. 

increased efliciency and has effected substantial reductions 

in packing costs on many railroads. The exclusive hinge-like 
construction of the Chevron rings allows the packing to ex- 
pand and contract and reduces friction to a minimum. Very 
little gland pressure is required. The result is a leakless, 
easy-operating throttle. 


-4--4 ee use 
I: E 


When installed with a grease lantern ring and a connection 
for a grease gun, a lubricant can be injected into the stuffing 
box. This makes for longer packing life and increases the 
ease with which the throttle can be opened and closed. 


Standardize on Chevron for your locomotive throttles! Typical. épplication 
" without grease lantern. 


ча 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada, Ltd., Montreal, Que. 
Branches їп All Principal Railroad Centers 


Cy arduis 


vm 
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TAKES DOWN FLANGES PERFECTLY 


Without Pulling Wheels or 
Laying-Up Your Diesels 


Your flanges are cut with a carbide tool—completely 
accurate in contour. This cutter is mounted, as 
illustrated, in our new FCC-21 Combination Flange 
Cutter. 


Taking down flanges is a quick and simple opera- 
tion. Regular brake-shoes are replaced with the 
FCC-21 in a matter of minutes without disassembly 


of the brake rigging. 


As your Diesel moves down the 
track, the cutter's stable angle re- 
sults in a uniform smooth cut. 
Rate of feed of the carbide tool is 
in exact ratio to the turning of the 
wheels being cut. < 

The chip emerges 
in a continuous 


ribbon of uniform 
thickness. 


Your flanges are reduced to 
proper limits, and your equip- 
ment is once again ready for 
service—IN 20 MINUTES. 


YOU ARE INVITED TO SEE A DEMONSTRATION —This revolutionary new FCC-21 Cutter has the endorse- 
ment of Superintendents of Maintenance and Master Mechanics. Our field representative will gladly give 
you a personal demonstration or take you to see one. Write for information and descriptive bulletins. 


Serving the Railroad OJ Industry for Fifty Years 


WHEEL TRUING BRAKE SHOE CO. 


628 West Baltimore Ave., Detroit 2, Michigan 
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amazing 


bronze stem gives 


years of extra service 


=. m 


EVA 


* Trade Mark Registered | 


THE OWE 


OPENINGS AND CLOSINGS 
FROM LUNKENHEIMER'S 


hitach Vein 


Unbelievable? Perhaps, but Lunkenheimer's amazing new 
bronze stem metal has actually been tested at more than 
300,000 openings and closings—the equivalent of years and 
years of rigorous service. Wear-test machines, carefully con- 
trolling torque and number of turns, have registered more 
than 300,000 cycles in the continuing tests—with live 
steam flowing through the valves. This stem has also been 
exhaustively tested under severe field conditions. Literally 
millions of stems have been placed in service, and not one 
has ever been returned due to wear failure. The remarkable 
stem metal, which has revolutionized all prior conceptions 
of valve stem life, is called Stemalloy*. It is a special- 
purpose bronze developed exclusively by Lunkenheimer, 
and is not commercially available. Only Lunkenheimer 
valves have the Stemalloy* stems. Ask your leading 
industrial distributor for information on the complete 
Lunkenheimer bronze valve line, or write The Lunkenheimer 
Co., Box 360Y, Cincinnati 14, Ohio. 


BRONZE @ STEEL о IRON 


IN IH E Il AM E IR 
OAT MRE AR VALVES 
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with Diesels its Dayton Drives 9 to I 


Radiator Fan Drive 


Traction Motor Blower Drive 


MRM BELTS iy — Xem. Awbber 


Dayton Endless V-Belts 
original equipment on 90% 
of all U. S.-built Diesels 


Product and Responsibility: Two reasons for the over- 
whelming preference for Dayton Endless V-Belts by 
builders of Diesel locomotives. 

Dayton V-Belts consistently outdrive and outlast other 
makes. A recent test of V-Belts under overload, by one 
of the world's largest manufacturers of Diesel locomo- 
tives, showed Dayton Belts had a power loss of less 
than 1% as against up to 5% for other makes. They 
are consistently dependable — 17 years as Railway 
"Specialists." 

Actual operating performance of Dayton Belts— in 
the yard, on the line—is constantly checked by Day- 
ton's Railway Field Engineers. Ask him how Dayton 
Belts can save you money on car-lighting, compressors, 
fans, traction motor blowers, auxiliary generator and 
exciter drives. Stocks at Dayton, New York, Chicago, 
and Los Angeles. Or write: Railway Division, Dayton 
Rubber Co., Dayton, Ohio. 


World's Largest Manufacturer of V-Belts 
DAYTON RUBBER COMPANY * DAYTON 1, OHIO 


BOUND 
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